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PREFACE. 


Many  books  have  been  written  upon  sanitary  science,  and 
some  of  them  are  justly  considered  to  be  standard  works  upon 
the  subject ;  but  the  prices  of  these  publications  are  too  often 
prohibitory  to  the  general  public,  while  the  matter  is  treated  in 
a  style  too  strictly  technical,  and  they  are,  therefore,  interest- 
ing and  instructive  to  purely  professional  readers  only. 

Under  these  circumstances,  the  writer  has  endeavoured  to 
meet  what  he  believes  to  be  a  want,  and  to  embody  in  this  little 
volume — in  as  plain  and  untechnical  language  as  possible,  and 
as  concisely  as  may  be  consistent  with  clear  and  proper  class i" 
fication — the  information  necessary  for  the  guidance  of  the 
non-professional  householder,  who  desires  to  attain  to  such 
knowledge  of  the  subject  as  will  enable  him  to  use  his  own 
judgment  to  advantage  in  securing  proper  and  effective  sanitary 
arrangements  in  his  dwelHng.  If  this  intention  has  been 
successfully  carried  out,  this  little  Handbook  should  find  a 
place  in  every  household. 

The  first  idea  of  the  writer  was  to  confine  himself  to  that 
part  of  the  sanitary  arrangement  of  dwelling-houses  which 
comprises  the  Draining  thereof  and  the  various  fittings  requisite 
for  that  purpose.  It  was  felt,  however,  that  this  would  have 
restricted  the  work  to  too  narrow  limits,  and  it  was  determined 
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to  render  the  Handbook  more  generally  useful  by  somewhat 
increasing  its  scope.  With  this  object  in  view,  although  the 
first-named  portion  of  the  subject  has  received  the  chief  share 
of  attention,  other  subjects — such  as  Ventilation,  Heating,  and 
Water  Supply — have  been  as  largely  treated  of  as  the  restricted 
space  at  command  would  admit. 

The  provisions  of  the  Public  Health  Act,  1875,  and  the 
Public  Health  (London)  Act,  1891,  bearing  upon  the  sanitary 
arrangement  of  dwelling-houses,  with  the  clauses  of  the  Model 
Bye-Laws  which  were  framed  in  relation  thereto,  have  been 
appended,  as  being  of  interest  and  utility  to  the  householder, 
for  perusal  and  reference ;  and  to  these  have  been  added  the 
regulations  of  the  Metropolis  Water  Act  (187 1)  upon  the 
same  subject,  and  the  Instructions  to  Plumbers  issued  by  the 
New  River  Company. 

London,  1894. 
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CHAPTER  I. 
Introduction. 

The  sanitary  arrangement  of  dwelling-houses  is  an  all-impor- 
tant subject,  and  one,  moreover,  which  concerns  no  particular 
section,  but  the  public  in  general.  It  is  the  duty  of  every 
person  to  avoid  residing  in  any  house  that  is  not  drained  on 
the  best  principle,  and  wherein  the  soil  drains,  soil  pipes, 
branches,  connections,  and  fittings  above  and  below  ground, 
are  not  sound,  of  the  most  approved  design,  and  properly  and 
effectively  put  together  by  skilled  workmen,  and  with  the  best 
materials. 

Only  a  comparatively  small  proportion  even  of  the  better 
classes  of  houses  (perhaps  not  more  than  one-fifth  or  a  quarter) 
are  in  a  thoroughly  sound  sanitary  condition,  and  entirely  free 
from  dangers  to  the  health  of  the  occupants ;  whilst,  by  reason 
of  serious  defects  and  deficiencies  in  the  drainage  and  other 
sanitary  arrangements,  the  smaller  and  inferior  classes  of  houses 
(to  the  inhabitants  of  which  loss  of  health  is  a  much  greater 
misfortune  than  to  the  wealthy,  meaning  as  it  does  loss  of 
bread)  are,  as  a  rule,  more  or  less  destructive  to  the  health  of 
the  tenants,  and  are  but  too  frequently  nothing  short  of 
death-traps. 
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It  is  therefore  obviously  advisable  that  people  of  all  classes 
should  themselves  have  some  knowledge  of  modern  sanitary 
science,  and  be  able  to  safeguard  themselves  against  being 
trapped  into  taking  houses  with  faulty  drains,  and  also  be 
able  to  judge  of  the  relative  advantages  of  the  various  fittings 
and  appliances,  which  are  legion,  and  not  be  forced  to  commit 
themselves  blindly  to  the  guidance  of  some  so-called  sanitary 
engineer,  who  may  have  personal  motives  for  his  recommenda- 
tions, without  any  real  care  or  anxiety  as  to  their  actual  merit 
or  suitability. 

To  ensure  a  dwelling-house  being  healthy,  it  should  be  so 
constructed  as  not  to  be  readily  influenced  by  external  changes 
of  temperature.  It  should  be  dry,  not  liable  to  become  over 
hot  in  summer  or  over  cold  in  winter ;  and,  above  and  before 
all  other  things,  it  should  be  fitted  with  an  approved  modern 
system  of  drainage  and  other  sanitary  appliances. 

In  choosing  a  district  or  suburb  of  a  town  or  city  for 
residential  purposes,  it  is  desirable,  in  addition  to  having  a 
thorough  inspection  made  of  the  drains  of  the  particular  house 
it  is  proposed  to  occupy,  to  also  inquire  into  the  character  and 
conditions  of  the  public  sewers  in  the  locality  (a  precaution 
too  frequently  neglected),  as  if  these  be  badly  constructed,  ill 
ventilated,  and  insufiiciently  flushed,  the  comparatively  perfect 
condition  of  the  house-drains  will  be  of  but  little  avail.  The 
public  sewers  more  frequently  than  not  consist  of  drain-pipes 
(not  always  of  good  hard  stoneware,  well  glazed  and  impervi- 
ous to  moisture)  carelessly  laid  and  jointed  with  clay.  In 
a  work  on  "Sanitary  Engineering,''  published  in  1878,  Mr. 
Baldwin  Latham,  alluding  to  this  abominable  practice,  says  : 
"  The  material  most  commonly  used  for  jointing  pipes  is  clay, 
which  is  one  of  the  worst  materials  that  could  be  found  for  the 
purpose.  We  seek  the  most  impervious  materials  wherewith 
to  construct  our  sewers,  and  often  spoil  their  effect  by  the  in- 
different manner  in  which  we  put  the  materials  together.  A 
soft  yielding  substance  like  clay  is  about  the  worst  possible 
material  that  can  be  used  for  jointing  pipes,  as  it  must  be 
clear  that  clay  is  liable  to  get  washed  out  of  the  joints  both 
from  the  action  of  water  escaping  from  the  pipe,  or  of  water 
flowing  from  the  subsoil  into  the  pipe.  Apart  from  this,  a  soft 
yielding  material,  when  used  for  jointing,  notwithstanding  how- 
ever perfectly  the  work  may  be  performed,  will  lead  to  failure, 
as  the  weight  of  earth  covering  the  pipes  causes  the  clay  to  be 
squeezed  out  of  the  lower  part  of  the  socket  of  the  pipe,  leav- 
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ing  an  aperture  in  the  upper  part  through  which  sewer  air  and 
sewage  may  escape,  or  water  and  sand  be  carried  from  the 
subsoil  into  the  sewer.  These  serious  defects  in  jointing  not 
unfrequently  lead  to  the  disturbance  of  the  line  of  pipes  and 
destroy  the  regularity  of  their  bed." 

Where  brick  sewers  are  in  use  the  inverts  are  also  very 
frequently  constructed  dry,  in  order  to  admit  of  the  subsoil 
water  passing  into  the  said  sewers  ;  this  is  an  equally  reprehen- 
sible system,  and  should  be  invariably  condemned. 

When  pipe  sewers  are  laid  with  leaky  joints,  and  brick 
sewers  with  dry  inverts,  two  very  objectionable  things  result; 
viz.,  firstly,  the  subsoil  water  passes  into  the  sewer,  and  there 
is  in  consequence  a  vastly  greater  amount  of  sewage  to  be 
dealt  with  than  was  estimated  for;  and  secondly,  the  leakage 
from  the  sewers  impregnates  and  saturates  the  soil  with  sewage. 
The  first  of  these  is  objectionable  to  the  householder,  as  fre- 
quently resulting  in  flooding  ;  the  second  may  be  the  cause  of 
violent  outbreaks  of  diphtheria  and  fevers. 

In  addition  to  forming  the  main  sewers  with  defective  joints, 
It  is  not  uncommon  for  storm  or  surface  water  sewers,  with 
imilarly  defective  joints,  to  be  laid  at  a  less  depth  than  the 
nam  sewers;  consequently  the  storm-water  soon  finds  its  way 
irough  the  trenches  and  passes  into  the  latter,  the  results  of 
which  will  be  obvious. 

It  is  important,  therefore,  to  choose  as  a  residential  district 
one  wherem  there  is  a  good  system  of  main  sewers  laid  with 
l^erfectly  water-tight  joints,  and  of  storm  or  surface-water  pipes 
or  sewers.  In  cases  where  the  soil  is  of  an  impervious  nature 
the  provision  of  a  separate  system  of  subsoil  drains  is  impera- 
tive, and  these  should  be  laid  at  a  lower  level  than  that  of  the 
main  sewers,  and  provided  with  laterals  where  requisite  as  a 
subsoil  dram  constructed  down  the  centre  of  a  street  cannot 
possibly  be  expected  to  have  any  appreciable  effect  upon  the 
soil  at  a  distance  of  fifty  or  sixty  feet  therefrom. 

Finally,  before  proceeding  to  deal  categorically  with  the 
different  systems,  appliances,  &c.,  &c.,  with  which  it  is  neces- 
sary and  desirable  that  the  householder  should  become  fami- 
lar  It  must  be  observed  that  a  good  system  of  house-drainage 
twill  be  of  but  htde  avail  unless  due  care  be  taken  to  keep  it  in 
ained         '  ^""^  ^^'^  '^"""^^'^  cleanliness  be  rigorously  main- 

An  acquaintance  with,  and  an  observance  of,  the  followincr 
•Ules  should  be  insisted  upon  :—  * 
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The  water  cisterns  should  be  kept  thoroughly  clean,  and  be 
provided  with  closely-fitting  covers. 

A  cistern  for  supplying  water  for  domestic  use  should  not 
be  connected  directly  with  any  water-closet  or  drain. 

The  admission  of  gases  from  the  public  sewer  to  the  house- 
drains  should  be  guarded  against  by  a  proper  intercepting  trap 
with  an  inspection  chamber,  and  the  drains  efficiently  ventilated 
by  means  of  an  air  inlet  and  an  upcast  ventilating  shaft. 

The  drains  throughout  should  be  maintained  in  a  perfectly 
water-tight  condition,  and  frequent  flushing,  and  cleansing  of 
all  closets,  sinks,  and  urinals  should  be  carefully  and  regularly 
attended  to. 

All  sanitary  fittings  should  be  kept  in  good  order,  and  be 
immediately  replaced  when  worn  out. 

Water-closets  should  be  flushed  before  and  after  use,  and 
great  care  should  be  taken  to  see  that  no  large  masses  of  paper, 
hair,  rags,  fluff,  or  other  matter  likely  to  be  conducive  to 
creating  stoppages  in  the  branch  pipes,  soil  pipes,  or  in  the 
soil  drains,  be  passed  down  them. 

Dust-bins  should  be  made  of  material  impervious  to  moisture, 
preferably  of  galvanised  wrought  iron,  with  properly  fitting 
covers.  Vegetable  matter  should  not  be  placed  in  the  dust- 
bins, but  burned. 

Disinfectants  may  be  advantageously  employed  when  a  dust- 
bin has  been  emptied,  but  their  use  in  water-closets,  &c., 
will  not  counteract  the  ill-effects  of  imperfect  sanitary  appli- 
ances or  filth. 

An  efficient  system  of  ventilation  should  be  provided. 


CHAPTER  II. 


Site  or  Position. 

The  question  of  the  site  or  position  of  a  house  embraces  the 
nature  of  the  soil  upon  which  it  is  built,  the  situation  in  which 
it  is  placed,  and  finally  the  aspect  or  the  prospect  which  it 
commands. 

Most  unquestionably  a  gravel  soil  is  the  best  to  choose  for  a 
site  for  a  dwelling-house.  Where  gravel  soil  cannot  be  ob- 
tained, the  next  best  is  chalk.  Clay  soil  is  usually  damp  and 
unwholesome,  and  undesirable  in  every  way.  Where  a  dwell- 
ing-house must  of  necessity  be  built  upon  such  soil,  careful  and 
thorough  subsoil  drainage  should  be  resorted  to.  Made  up 
ground  should,  as  a  rule,  be  avoided. 

Aspect. — The  aspect  of  a  dwelling-house,  although  of  less 
vital  importance  than  that  of  soil,  of  proper  construction,  and 
of  a  carefully  planned  sanitary  system  and  arrangement,  is 
notwithstanding  a  factor  having  no  small  influence  upon  the 
health  and  comfort  of  the  residents,  and  whenever  possible 
a  south-easterly  one  should  be  chosen. 

Situation. — This  is  likewise  a  matter  requiring  the  exercise 
of  great  care  and  judgment.  The  best  situation  for  a  country 
house  is  on  the  gentle  slope  of  a  hill,  at  a  sufficient  elevation 
to  be  well  clear  of  any  miasmata  rising  from  the  lower  grounds, 
and  to  secure  a  good  fall  for  the  drainage.  In  fact,  so  long  as 
the  hill  is  not  too  steep,  the  nearer  the  top  the  better,  provided 
the  requisite  shelter  can  be  obtained.  An  observance  of  the 
growth  of  the  trees  in  a  neighbourhood  will  indicate  the  direc- 
tion of  the  prevailing  winds,  the  constant  pressure  of  the  latter 
causing  the  trees  to  bend  all  one  way,  and  the  young  twigs  and 
leaves  to  grow  more  freely  on  the  side  farthest  from  that  against 
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which  the  wind  most  constantly  impinges,  where  they  are  as  a 
rule  more  or  less  damaged  and  destroyed. 

The  summit  of  a  steep  hill  is  bracing,  but,  being  exposed  to 
all  winds  and  weathers,  is  extremely  trying  to  those  in  delicate 
health,  not  to  speak  of  the  difficulty  of  access.  The  side  of  a 
steep  hill  is  likewise  objectionable,  as  houses  built  in  this  posi- 
tion are  liable  to  settlement  and  consequent  cracking  and 
damage  to  the  walls,  ceilings,  &c.,  unless  very  special  precau- 
tions be  observed  when  building.  Moreover,  houses  so  situ- 
ated are  not  infrequently  damp,  and  the  chimneys  are  as  a 
rule  incurably  smoky. 

The  bottom  of  a  hill  is  even  still  more  objectionable,  as  all 
the  water  from  the  higher  ground  runs  into  the  foundations 
and  dampness  ensues  as  a  natural  consequence.  Besides,  in 
hot  weather  it  will  be  found  uncomfortable  and  unsanitary  by 
reason  of  the  stagnation  and  want  of  a  free  circulation  of  air. 
The  one  advantage  of  this  position  is  that  it  is  easy  of  access. 

Finally,  it  is  well  to  bear  in  mind,  when  choosing  a  site, 
what  has  been  tersely  put  by  an  old  authority,  viz. :  "When 
choosing  a  house,  we  should  chiefly  choose  a  wholesome  air, 
for  air  is  a  dish  one  feeds  on  every  minute,  therefore  it  need 
be  good." 

The  choice  of  position  for  a  suburban  residence  will  of 
course  have  to  be  governed  by  a  variety  of  circumstances,  but 
the  general  principles  above  enunciated  should  be  borne  in 
mind. 

Town  houses  are  as  a  rule  selected  on  account  of  their  posi- 
tion with  respect  to  some  business  or  fashionable  neighbour- 
hood, and  the  occupier  will  have  as  a  rule  to  content  himself 
with  paying  due  attention  to  the  drainage  and  other  sanitary 
arrangements. 


CHAPTER  III. 


Materials  for  Walls  and  Roofs  of 
dwelling-houses. 

Walls, — The  walls  of  dwelling-houses  are  usually  con- 
structed in  this  country  of  either  masonry  or  brickwork. 
When  of  masonry,  the  walls  are  either  of  cut  stone-work,  or  of 
rubble  work  or  moellon  ;  the  first,  on  account  of  its  expensive 
nature,  being  usually  only  employed  on  large  public  or  other 
buildings.  Brickwork  is  by  far  the  most  common  material  for 
the  walls  of  dwelling-houses,  more  especially  in  cities  and  large 
towns. 

Brickraaking  is  perhaps  the  most  ancient  art  in  existence, 
and  dates  back  to  the  year  2247  B.C.,  when  we  read  in  Holy 
Writ  of  the  men  on  the  plains  of  Shinar,  who  said,  "  Go  to,  let 
us  make  brick,  and  burn  them  thoroughly.  And  they  had 
brick  for  stone,  and  slime  had  they  for  mortar."  These  men 
of  Shinar  laid  up  their  bricks  with  slime  (bitumen),  and 
succeeded  in  producing  very  good  work,  if  the  hypothetical 
remains  extant  to  this  day  testify  anything,  and  were  decidedly 
ahead  of  our  nineteenth-century  jerry-builder,  who  uses,  when 
he  can,  half-burned  bricks,  and  sets  them  up  with  mortar  con- 
sisting principally  of  road-scrapings  or  worse,  and  whose  work 
usually  disappears  in  the  course  of  a  few  years,  or  is  nursed 
into  a  more  prolonged  but  sickly  existence  only  by  the  help 
of  constant  repairs. 

It  is  far  beyond  the  scope  of  this  little  work  to  enter  with 
any  degree  of  fulness  into  the  subject  of  brickmaking,  about 
which,  indeed,  volumes  might  be  written ;  but  it  will  not  be 
out  of  place  or  unuseful  to  insert  here  a  few  notes  thereon,  as 
the  materials  of  which  the  outer  or  main  walls  of  a  dwelling 
are  constructed  has  an  important  bearing  upon  its  sanitary 
condition.    Bricks  for  building  walls  may  be  designated  under 
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the  heads  of  marls  or  raah-ns,  stocks,  and  place  bricks.  The 
first  of  the  above-named  are  of  a  bright  uniform  yellow  colour, 
and  are  adapted  for  cutters  for  arches,  their  fine  texture  ren- 
dering them  suitable  for  rubbing.  The  second  quality  of  marls 
are  used  for  gauged  work  and  the  facing  of  walls.  Stocks  are 
both  of  a  red  and  grey  colour,  in  accordance  with  whether  they 
are  kiln  or  clamp  burned.  Place  bricks  are  ones  which  have 
not  been  properly  burnt,  and  being  of  an  inferior  quality  are 
only  fit  for  the  interior,  or  for  purposes  of  building  where 
soundness  is  not  a  desideratum.  The  usual  dimensions  ot 
ordinary  London  stock  bricks  are  8f  in.  by  in.  by  2J  in., 
but  they  are  supposed  to  be,  and  are  spoken  of  as  being,  9  in. 
by  4i  in.  by  2^  in.  Their  weight  is  about  6f  lbs.  each.  In 
country  places  these  dimensions  are  frequently  greatly  ex- 
ceeded. The  chief  qualities  to  be  sought  for  in  good  bricks 
are,  firstly,  complete  soundness,  that  is,  entire  absence  or  free- 
dom from  flaws  or  cracks,  so  as  to  enable  them  to  withstand 
the  maximum  degree  of  strains  and  pressures  ;  secondly,  per- 
fect regularity  in  size  and  shajDe,  so  that  they  may  occupy  their 
true  position  in  the  courses. 

The  walls,  whether  composed  of  masonry  or  brickwork, 
must  be  properly  and  securely  bonded,  and  effectively  and 
solidly  put  together  with  good  mortar,  made  with  the  best  lime 
and  clean  sharp  sand,  or  some  equivalent  material,  with  good 
quality  Portland  cement  neat,  or  with  good  quality  Portland 
cement  mixed  in  suitable  proportions  with  clean  sharp  sand. 

Roofs. — The  best  covering  for  the  roofs  of  dwelling-houses 
are  either  slates  or  tiles.  Slates,  if  of  good  quality,  form  a 
more  desirable  material  for  roofs  than  tiles,  and  in  order  to 
make  a  thoroughly  sound  efficacious  job,  the  roof  should  be 
first  covered  with  match-boarding  and  a  layer  of  felt  or 
Willesden  paper.  When  tiles  are  used  great  care  must  be 
taken  in  their  selection,  otherwise  considerable  numbers  of 
them  will  be  split  up  by  the  frost  in  the  winter  time,  thus 
necessitating  constant  repairs.  An  objection  to  tiles  is  the 
liability  to  snow  and  rain  being  blown  under  them,  and  thus 
penetrating  to  the  interior  of  the  roof.  Several  patent  forms 
of  tiles  are,  however,  in  the  market,  giving  more  or  less  satis- 
faction, and  their  respective  inventors  claim  that  by  their  use 
a  perfectly  weather-resisting  roof,  impervious  to  wind,  rain,  or 
snow,  can  be  formed.  Amongst  these  mention  may  be  made 
of  Phillips's  Patent  Lock-jaw  Roofing  Tiles,  which  have  on 
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each  of  the  four  sides  a  system  of  grooves  with  corresponding 
tenons,  formed  so  that  each  tile  locks  into  others  on  each  side 
top  and  bottom,  the  bottom  of  top  tile  butting  against  or  lock- 
ing into  its  corresponding  lower  one.  These  tiles  form  an 
excellent  roof,  and  have  stood  some  severe  tests  during  the  ten 
years  or  so  that  they  have  now  been  before  the  public.  They 
are  in  use  upon  a  number  of  large  public  buildings,  and  also 
of  villa  residences,  &c.,  in  the  neighbourhood  of  London  and 
elsewhere. 

Damp-proof  Courses,  &c. — Special  attention  should  be 
paid  to  the  insertion  of  damp- proof  courses.  If  these  be 
omitted  altogether,  or  if  where  present  they  are  improperly 
laid,  damp  will  be  drawn  up  the  walls  by  capillary  attraction 
from  below  the  foundations. 

When  damp  makes  its  appearance  in  the  walls  owing  to 
imperfect  damp-proof  courses,  or  from  their  total  absence,  it  is 
useless  to  cement  them  internally  and  externally,  or  to  line 
them  with  match-boarding;  this,  by  preventing  evaporation, 
only  aggravates  the  evil.  There  is  but  one  lasting  remedy, 
and  that  unfortunately  is  one  difficult  to  apply  ;  the  walls  must 
be  cut  and  a  proper  and  efficient  damp-proof  course  be  in- 
serted. 

Damp-proot  courses  formed  of  single  courses  of  slates  are 
useless,  and  those  formed  of  felt  are  liable  to  become  so  after 
the  lapse  of  a  few  years.  A  proper  damp-proof  course  can  be 
formed  of  two  courses  of  slate  breaking  joint  and  properly 
bedded  in  cement,  of  sheet  lead,  of  asphalte,  or  of  some  vitri- 
fied damp-proof  course,  such  as  Taylor's  patent.  These  latter 
afford  the  additional  advantage  of  acting  as  ventilators. 

It  may  sometimes  happen  that  damp  walls  are  occasioned 
by  the  external  soil  being  raised  to  a  higher  level  than  the 
damp-proof  course.  This  should  be  remedied  at  once,  and  a 
wall  be  built  to  keep  back  the  earth,  and  so  as  to  form  a 
properly  drained  and  ventilated  area. 

In  the  case  of  dwelling-houses  having  basements  intended 
to  be  used  as  living  rooms  or  for  storage  purposes,  it  is  desir- 
able to  provide  a  second  damp-proof  course  just  above  the 
ground  level,  in  addition  to  the  one  just  above  the  footings, 
and  also  a  vertical  damp-proof  course  extending  from  the  first 
to  the  second  of  these  horizontal  damp-proof  courses.  This 
vertical  damp-proof  course  may  be  formed  of  asphalte  or 
cement,  and  should  be  about  two  inches  in  thickness,  and  it 


lO    SANITARY  ARRANGEMENT  OF  DWELLING-HOUSES. 


should  be  inserted  in  the  body  of  the  wall  as  the  work 
proceeds. 

Damp-proof  courses  should  also  be  invariably  inserted  in  a 
chimney  just  above  the  roof.  This  latter  precaution  is  very 
generally  neglected,  with  the  natural  result  of  injury  to  both 
the  ceilings  and  walls  of  the  upper  rooms. 

A  space  of  at  least  three  inches  should  be  left  between  the 
underside  of  the  joists  and  the  ground  in  all  basement  hving 
rooms,  and  where  a  ventilating  damp-proof  course  is  not  used, 
air  or  ventilating  bricks,  or  passages  or  ways  fitted  with  iron 
gratings,  should  be  inserted  in  the  back  and  front  walls,  so  as 
to  admit  of  a  free  current  of  air  passing  beneath  the  floor. 

Where  a  dwelling-house  has  to  be  built  in  an  excessively 
exposed  situation,  either  all  the  walls,  or  at  any  rate  that  which 
is  the  most  exposed,  should  be  constructed  of  hollow  or  venti- 
lating bricks,  or  be  covered  with  slates  or  tilec,  or,  what  is  far 
preferable  to  weather-slating,  be  built  hollow,  as  shown  in  Fig.  i. 

Hollow  walls  are  by  no  means  an  invention  of  modern 
times ;  they  v.-ere  known  to,  and  used  by,  the  Romans  in  cases 
where  the  exposed  situation  of  the  building  demanded  it,  and 
walls  constructed  of  inferior  bricks,  or  porous  soft  stone  were 
liable  to  be  subjected  to  driving  rain.  Vilruvius  advised  that 
in  ground-floor  apartments  or  rooms  the  first  coat  of  stucco  at  a 
height  of  three  feet  from  the  pavement,  should  be  of  potsherds 
and  not  of  sand,  and  that  a  thin  wall  be  built  on  the  inside  in 
such  a  manner  as  to  leave  a  flue  or  cavity  between  for  the  free 
circulation  of  air.  In  cases  where  want  of  space  did  not  admit 
of  this  arrangement,  tiles  two  feet  square  were  to  be  placed 
one  over  the  other  in  front  of  a  flue  left  in  the  wall,  and  were 
afterwards  to  be  plastered  over  or  stuccoed.  A  suitable  drain 
or  channel  was  also  to  be  provided  to  receive  any  moisture 
that  might  run  down  the  flue  or  hollow  portion  of  the  wall. 

In  the  construction  of  a  hollow  wall  it  is  well  to  employ 
some  pattern  of  vitrified  non-absorbent  bonding  bricks.  These 
bonding  bricks,  by  reason  of  their  peculiar  form,  render  the 
passage  of  water  from  the  outer  to  the  inner  wall  along  the  said 
bricks  an  impossibility,  as  to  do  so  it  would  have  to  ascend  an 
angle  of  forty-five  degrees.  If  properly  built,  a  good  hollow 
wall  affords  great  strength,  and  the  inner  portion  cannot  be- 
come damp.  Fig.  i  shows  a  portion  of  a  hollow  wall,  illus- 
trating the  use  of  the  above-mentioned  vitrified  damp-proof 
course  and  bonders. 

In  the  drawing  the  thin  portion  of  the  wall  is  shown  as  being 
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placed  on  the  inside.    The  most  usual  practice,  however,  is  to 
reverse  this  and  to  place  the  said  thin  portion  of  the  wall  upon 
the  outside,  or  to  construct  both  portions  of  equal  thick- 
nesses. .  ..... 

A  layer  of  concrete  of  a  minimum  thickness  of  six  inches  is 
required  by  the  Building  Act  to  be  laid  over  the  whole  site  of 


Fig.  I 


a  new  dwelHng-house,  except  where  such  house  is  being  erected 
upon  a  gravel,  sand,  or  virgin  soil.  This  should,  however,  be 
invariably  done  on  all  soils,  and  where  a  new  house  is  being 
built  the  layer  should  not  be  less  than  nine  inches  in  thickness 
at  the  least,  and  cement  and  not  lime  concrete  should  be 
employed. 


CHAPTER  IV. 


Soil  Drains. 

Fig.  2  is  a  plan  showing  the  proper  method  of  draining  a 
semi-detached  or  detached  house.  Wherever  practicable  the 
soil-drain  from  a  dwelling-house  to  the  public  sewer  should  be 
situated  outside  the  house,  as  shown  in  this  plan.  The  soil- 
drain  should  consist  of  cast  iron  or  best  stoneware  pipe  six 
inches  in  diameter,  and  be  laid  with  a  fall  of  about  four  inches 
in  ten  feet,  or  one  in  thirty.  That  gradient  will  give  a  velocity 
of  about  five  feet  per  second,  and  in  no  case  should  the 
velocity  be  less  than  three  feet  per  second.  A  separate  drain 
for  the  surface  water,  also  consisting  of  a  pipe  of  cast  iron  or 
stoneware,  but  only  four  inches  in  diameter,  should  be  pro- 
vided where  the  dual  system  is  in  use. 

Iron  pipes  afford  the  advantage  over  stoneware  pipes  of 
being  in  longer  lengths,  and  consequently  having  less  joints. 
On  the  other  hand,  however,  they  are  much  more  readily 
acted  upon  by  various  acids.  According  to  the  results  of  tests 
applied  by  Dr.  Kammerer,  of  Nuremberg,  to  ascertain  the  effect 
of  various  acids  on  the  materials  employed  in  the  construction 
of  drainsand  sewers,  as  given  in  the  Builder,  glazed  stoneware 
or  earthenware  pipes  withstood  their  action  far  better  than  any 
other  kinds  which  were  subjected  to  the  tests,  which  latter 
were  made  as  follows: — "Pieces  of  the  various  substances  to 
be  tested  were  left  for  a  certain  length  of  time  in  a  solution  of 
one  per  cent,  of  sulphuric,  muriatic,  and  nitric  acid  or  ammonia, 
and  their  loss  in  weight  was  accurately  observed.  The  results 
arrived  at  showed  that  ammonia  exercises  an  effect  of  such 
slight  importance  that  its  action  can,  as  a  rule,  be  disregarded. 
The  destructive  properties  of  muriatic  and  sulphuric  acitl  were, 
however,  fully  demonstrated.  In  the  various  kinds  of  brick 
the  loss  was  from  '02  to  23*50  per  cent.    The  losses  in  the 
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Fig-  3- 


instances  of  concrete 
and  cement  pipes 
varied  from  13*74 
to  37 "I I  per  cent. 
Glazed  pottery- ware 
pipes  withstood  the 
influence  of  the  acids 
better  than  any  of 
the  other  kinds 
tested,  their  loss 
being  from  0*13  to 
o'i7  per  cent." 

When  iron  pipes 
are  employed  the 
joints  should  be  run 
with  lead,  and  they 
should  be  thickly 
coated  with  Dr. 
Angus  Smith's  solu- 
tion, or  some  equiva- 
lent, in  order  to  pre- 
vent their  oxidising 
through  contact  with 
the  sewage. 

Clay  or  earthen- 
ware pipes  were  used 
for  drains,  &c.,  by 
the  Romans.  Their 
pipes  had  contracted 
ends,  which  entered 
the  sockets  or  en- 
larged ends  of  those 
adjoining. 

Stoneware  or 
earthenware  pipes 
intended  for  use  as 
soil-drains  should  be 
of  good  quality,  and 
not,  as  are  sometimes 
used,  for  the  sake  ot 
cheapness,  of  a 
porous  nature, 
through  which  water 
can  freely  percolate. 
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The  joints  of  stoneware  pipes  must  be  made  perfectly  water- 
tight, and  there  are  numerous  patent  joints  of  more  or  less 
efficiency  in  the  market.  A  simple  and  tolerably  effective 
joint  is  that  known  as  the  "  Stanford  "  joint,  the  patent  for 
which  has  expired.  This  joint,  which  can  be  easily  made  on  the 
ground  by  the  builder,  will  be  found  fully  described,  together 
with  some  types  of  patent  and  other  special  joints,  in  the 
chapter  devoted  to  "  Pipe  and  other  Joints."  The  drains 
should  be  laid  on  a  good  bed  of  cement  concrete,  of  at  least 
six  inches  in  thickness. 

When  it  is  absolutely  necessary,  as  in  die  case  of  a  terrace 
house,  that  the  drains  should  pass  direcdy  beneath  the  latter, 
they  should  be  laid  as  shown  in  the  plan  Fig.  3,  and  should 
be  covered  all  round  with  a  layer  of  at  least  six  inches  of 
good  cement  concrete,  as  shown  in  Fig.  19.  This,  however, 
does  not  do  away  with  the  importance  of  making  water- 
tight joints  at  the  junctions  of  the  lengths  of  pipe.  The  con- 
crete is  intended  to  provide  a  rigid  foundation  and  bed  for  the 
pipe,  and  to  form  a  general  protection  for  it,  and  is  not  for,  nor 
does  it  of  necessity  make  the  drain  water-tight.  The  drains 
should  be  laid  in  perfectly  straight  lines.  A  suitable  inter- 
cepting trap  should  be  provided  between  every  drain  from  a 
dwelling-house  and  the  public  sewer,  and  such  intercepting 
trap  should  be  situated  outside,  and  at  as  great  a  distance  as 
possible  from  the  external  wall  of  the  said  dwelling-house,  and 
as  close  as  possible  to  the  junction  of  the  said  house-drain 
with  the  main  drain  or  public  sewer.  An  inspection  or  in- 
tercepting chamber  should,  moreover,  be  placed  as  near  as 
possible  to  the  above-mentioned  intercepting  trap  on  the 
side  nearest  the  house,  so  arranged  as  to  afford  means  of 
access  to  the  drain,  and  this  chamber  should  be  closed  by 
a  suitable  air-tight  man-hole  cover,  and  provided  with  a  ven- 
tilating pipe  or  shaft,  which  should  be  carried  up  to  as  great  a 
height  as  practicable,  and  provided  at  its  upper  or  free  ex- 
tremity with  an  air  inlet  ventilator,  fitted  with  a  mica  flap- 
valve  or  valves,  as  more  fully  described  in  the  following 
chapter. 


CHAPTER  V. 


Inspection  or  Intercepting  Chambers. 

Inspection  or  intercepting  chambers  are  simply  subterranean 
chambers  of  a  suitable  depth,  in  accordance  with  that  of  the 
drains  in  connection  with  them.  The  walls  of  an  inspection 
chamber  are  usually  built  of  bricks,  and  the  floor  is  provided 
with  an  open  channel  pipe,  preferably  of  white  glazed  stone- 
ware, leading  from  the  end  of  the  soil-drain  to  the  intercepting 
trap  at  the  commencement  of  the  connection  to  the  main 
sewer,  suitable  connecting  channel  bends  being  also  provided 
where  more  than  one  soil-drain  discharges  into  the  same 
chamber.  The  floor  should  be  of  bricks  laid  in  cement,  or  of 
good  cement  concrete,  and  a  cement  benching  should  be  pro- 
vided at  the  sides  of  the  chamber,  or,  what  forms  a  far  neater 
job,  the  floor  may  be  formed  of  blocks  of  imperishable  stone- 
ware (having  the  channel  or  channels  formed  in  them),  and 
the  side  walls  of  glazed  stoneware  ashlar. 

The  upper  part  of  the  chamber  must  be  provided  with  a 
man-hole  fitted  with  an  air-  or  gas-tight  door  or  cover,  which 
can  be  opened  so  as  to  admit  of  access  being  gained  to  the 
interior  of  the  said  chamber  when  desired.  Several  excellent 
patterns  of  man-hole  doors  or  covers,  so  arranged  as  to  form 
perfectly  gas-tight  joints,  are  obtainable.  The  upper  part  of 
the  chamber  should  communicate  with  the  atmosphere  through 
a  ventilating  pipe  or  shaft,  fitted  at  its  upper  end  with  an  inlet 
ventilator.  This  ventilating  pipe  should  be  of  stoneware  or 
lead,  and  of  smooth  and  even  bore  so  as  to  offer  the  least  pos- 
sible obstruction  to  the  passage  of  air  therethrough.  Iron 
pipes  are  objectionable  owing  to  their  liability  to  rapid  corro- 
sion caused  by  the  moisture  resulting  from  the  condensation 
of  the  saturated  air  from  the  drains  continually  trickling  down 
internally.     Galvanising  only  forms  a  temporary  safeguard 
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against  this  corrosion,  and  iron  pipes  are  apt  to  become  par- 
tially stopped  up,  and  the  free  passage  of  air  impeded,  by  the 
rust  peeling  or  scaling  off  and  falling  to  the  bottom  of  the  said 
pipes. 

Where  the  separate  or  double  system  is  in  use,  as  shown  in 
the  plans,  Figs.  2  and  3,  a  similar  inspection  chamber  should 
be  provided  in  the  outlet  end  of  the  surface-water  drain.  It  is 
desirable  to  also  provide  inspection  chambers  at  the  rear  or 
other  ends  of  the  soil  and  surface-water  drains,  as  shown  in  the 
said  plans. 

In  the  latter  case  the  rear  chambers  must  be  connected 


Fig.  4. 


with  ventilating  pipes  or  shafts,  carried  up  the  outside  walls  of 
the  house,  and  for  a  distance  of  three  or  four  feet  higher,  and 
having  at  the  termination  of  their  upper  ends  suitable  cowls  or 
exhaust  ventilators. 

Man-hole  Covers. — These  are  made  in  a  great  variety  of 
patterns.  The  following  examples  show  the  principal  methods 
of  forming  the  air-  or  gas-tight  joints. 

Figs.  4  and  5  are  two  man-hole  covers  designed  and  made 
by  Messrs.  J.  Tylor  and  Sons,  Limited,  London.    That  shown 
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in  Fig.  4  is  intended  to  form  an  air-  or  gas-tight  joint  by  means 
of  grease  or  sand.  The  grease  or  sand  is  placed  in  the  groove 
shown  in  the  frame  casting,  into  which  a  rib  or  flange  upon  the 
cover  dips  so  as  to  form  an  hermetically-sealed  joint,  and  to 
render  the  passage  of  air  or  gas  an  impossibility. 

Fig.  5  shows  a  hinged  cover  wherein  the  joint  is  formed  by 
a  packing  of  indiarubber,  which  is  let  into  a  groove  in  the 
frame,  and  against  which  a  rib  or  flange  upon  the  cover  is 
adapted  to  bear  when  the  said  cover  is  closed,  so  as  to  form  a 
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Fig.  5- 


perfectly  tight  joint,  as  clearly  shown  in  the  vertical  longi- 
tudinal section.  The  cover  can  be  securely  locked  in  position 
by  means  of  the  screw  or  stud  shown  in  the  drawing,  and  in 
the  head  of  which  a  s.juare  hole  or  recess  is  formed  to  receive 

Fig.  6  shows  a  patent  air-tight  man-hole  cover  designed  by 
Mr.  F.  Dyer,  London.  The  air-  or  gas-tight  joint  is  formed  by 
means  of  a  hollow  india-rubber  ring  or  packing,  inserted  in  this 
case  in  a  groove  or  channel  provided  on  the  underside  of  the 
cover,  and  adapted  to  bear  against  a  rib,  flange  or  knife-edge 
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formed  on  the  frame.  By  forming  the  indiarubber  packing- 
ring  hollow,  the  advantages  of  an  extra  elastic  air  or  pneumatic 
cushion-joint  is  ensured. 


Fig.  7. 


ject  matter  of  a  patent  taken  out  by  Mr.  John  Jones,  of 
Chelsea.  In  the  pattern  of  cover  illustrated  in  the  drawing 
two  seals  are  provided,  the  first  or  uppermost  of  which  forms  a 
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secondary  or  auxiliary  seal,  and  is  obtained  in  the  usual  manner 
by  a  rib  or  projection  on  the  underside  of  the  cover  adapted  to 
dip  into  a  groove  or  channel  provided  in  the  frame,  the  joint 
being  formed  by  means  of  sand,  grease,  or  otherwise.  The 
second  or  lower  or  main  seal  is  formed  by  the  curved  or 
cambered  plate  (shown  in  the  drawing)  on  the  inside  of  the 
cover,  which,  as  will  be  seen,  dips  into  a  deep  channel  cast 
on  the  inside  of  the  frame.  This  main  joint  or  seal  is  auto- 
matically formed  by  the  evaporation  taking  place  in  the  man- 
hole. The  air  passing  over  the  liquid  contained  in  the  drains 
becomes  saturated  with  moisture,  and,  being  at  a  compara- 
tively high  temperature,  becomes  condensed  on  contact  with 
the  cold  plate  of  the  cover,  and  the  resulting  moisture,  owing 
to  the  shape  of  the  latter,  is  readily  conveyed  to  the  channel 


Fig.  8. 


or  groove,  where  it  forms  a  perfectly  air-  or  gas-tight  hydraulic 
seal  round  the  edges  of  the  said  curved  plate  which  dip  into 
the  said  channel. 

The  underside  of  the  frame  is  so  formed  as  to  enable  a  good 
bedding  in  cement  to  be  obtained. 

Several  patterns  of  this  double-seal  man-hole  cover,  to  suit 
varying  requirements,  are  made  by  Mr.  Jones,  and  he  has  at 
various  times  received  gold  medals,  awards,  and  certificates. 
The  cover  is  extensively  used  on  Government  works,  and  in 
cases  where  saving  in  the  first  cost  is  not  an  object  of  para- 
mount importance,  no  better  man-hole  cover  could  be  em- 
ployed for  house-drains,  as  the  automatic  action  of  the  main 
seal  which  takes  place  so  long  as  any  liquid  be  passing  through 
the  drains,  ensures  the  constant  existence  of  a  gas-tight  joint, 
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and  obviates  leakages  which  might  otherwise  occur  through 
badly  made,  or  from  want  of  renewal  of  worn-out  joints. 

Fig.  8  shows  a  cover  designed  by  Messrs.  Winser  and  Co., 
Pimlico,  and  intended  especially  for  the  man-holes  of  cham- 
bers situated  inside  a  house.  The  cover,  as  will  be  seen  from 
the  drawing,  is  formed  hollow  or  box-shaped,  and  is  adapted 
to  fit  inside  an  extra  deep  frame.  This  permits  of  the  said 
cover  being  filled  in  with  cement,  tiles,  or  other  material  similar 
to  that  of  the  flooring,  so  as  to  be  practically  undiscernible 
therefrom,  and  to  afford,  moreover,  a  firm  footing,  and  avoid 
the  accidents  which  might  otherwise  occur  through  slipping 
upon  the  exposed  surface  of  an  iron  cover. 


Fresh- Air  Inlet  Ventilators. — These  are  usually  metal  or 
earthenware  boxes  fitted  with  gratings,  or  perforated  metal 
fronts,  and  a  mica  valve  or 
valves,  arranged  to  open  in- 
wardly so  as  to  admit  of  a 
supply  of  fresh  atmospheric 
air  passing  into  the  drains, 
but  to  close  upon  the  slightest 
pressure  from  inside,  and  so 
prevent  the  escape  of  any  foul 
air  or  gases  from  the  said 
drains.   In  a  patent  inlet  ven- 
tilator, also  the  invention  ot 
Mr.  Jones  (see  Fig.  9),  the 
mica  flap  valves  are  arranged 
to  open  like  a  double  door, 
and  it   is   claimed   by  the 
inventor  that   they  are  ex- 
tremely sensitive,  inasmuch 
as  they  are  pivoted  on  an 
axis  which  is  vertical  in  one 
plane,  but  diverges  slightly 
from  the  vertical  line  at  its 
upper  end.     By  this  means 
the  direct  weight  of  the  valve 
has  not  to  be  overcome  when  opening,  each  part  thereof  having 
merely  to  turn  on  its  hinge  or  pivot  like  a  door,  whilst  the 
mclination  of  the  axis  is  sufficient  to  insure  the  prompt  closing 
of  the  said  valves  immediately  on  the  slightest  manifestation 
of  a  tendency  to  a  return  current  of  the  foul  air,  and  thus  to 
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prevent  any  escape  thereof  into  the  atmosphere.  Guards  or 
stops  are  provided  in  order  to  prevent  the  valves  from  opening 
too  far  back.  These  valves  also  open  immediately  to  the  full 
extent,  and  thus  afford  the  advantage  of  giving  a  full  way  of 
four  inches  for  the  admission  of  air. 

Figs.  ID  and  ii  show  inlet  ventilators,  having  perforated 


diaphragms,  arranged  for  vertical  and  horizontal  ventilating 
pipes,  manufactured  by  Messrs.  Kite  and  Co.,  London. 

Figs.  12  and  13  show  two  forms  of  mica  flap  valve  venti- 
lators, made  by  Messrs.  Robert  Boyle  and  Sons,  Ventilating 


Engineers,  London,  which  are  of  a  different  pattern  to  those 
hereinbefore  described.  Each  of  these  ventilators  is  fitted  with 
a  single  mica  flap  valve  pivoted  horizontally  at  its  upper  ex- 
tremity so  as  to  swing  inwardly  for  the  admission  o  fresh  air 
(as  indicated  by  the  arrows),  and  outwardly  against  the  grating 
for  preventing  the  emission  of  sewer  gas  from  the  drain. 
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Fig.  14  is  a  vertical  central  section  through  an  intercepting 
or  inspection  chamber,  designed  by  Mr.  Jones,  and  intended 
more  especially  for  the  soil  drain  of  a  dwelling-house  in  cases 
where  an  extra  deep  man-hole  is  required.  At  the  bottom  on  the 
left-hand  side  is  shown  the  syphon,  or  intercepting  trap,  com- 
municating with,  and  at  the  same  time  disconnecting,  the  house 
drain  from  the  public  sewer.  Jointed  to  this  same  syphon  or 
intercepting  trap  is  an  open  channel,  above  which  is  placed 


Fig.  14. 


one  of  Jones's  patent  air-tight  arched  condensation  covers 
and  frames ;  on  the  right-hand  side  of  this  open  channel,  and 
jointed  to  the  same,  is  a  ventilating  or  junction  pipe  to  convey 
fresh  air  directly  into  the  drain  by  means  of  the  reduced  arm 
which  is  connected  to  a  vertical  pipe  or  shaft,  rising  to  about 
eight  or  ten  feet  above  the  ground  level,  preferably  supported 
against  the  wall  of  the  house,  or  other  wall  convenient  thereto, 
and  having  fixed  on  its  upper  end  a  fresh-air  inlet  ventilator 
with  a  four-inch  full  way  for  air.  The  top  of  the  man-hole,  or 
mtercepting  chamber,  may  be  covered  either  by  an  air-tight 
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cover,  or  preferably  by  a  ventilating  cover  of  any  suitable 
description,  as  the  lower  cover  effectually  keeps  down  all  foul 
gases. 

For  ordinary  man-holes  a  cover,  similar  to  that  shown  in 
Fig.  7,  is  placed  at  the  ground  level,  and  the  lower  cover  is 
dispensed  with.  In  this  case  the  ventilating  pipe  or  shaft  may 
be  connected  Avith  the  upper  portion  of  the  man-hole,  and  not 
to  an  arm  on  the  soil  drain,  as  shown  in  Fig.  14. 

In  the  arrangement  of  an  intercepting  or  inspection  chamber 


syke:s'  patent  interceptor 


Fig.  14A 


(Fig.  14A),  lately  devised  by  Mr.  W.  Sykes,  C.E.,  late  surveyor 
to  the  Fulham  Vestry,  the  use  of  open  channel  pipes  in  the 
floor  of  the  soil  chamber  is  dispensed  with,  and  in  their  place 
he  employs  a  special  interceptor  or  disconnector  trap  (patented), 
having  access  holes  or  apertures  for  cleansing  or  clearing  pur- 
poses hermetically  closed  by  doors  or  plugs,  and  provided  with 
an  arm  or  arms  for  branch  drains.  The  ventilating  pipe  or 
shaft  is  connected  directly  to  the  drain,  and  as  no  sewer  gas 
can  gain  access  to  the  chamber,  the  man-hole  may  be  fitted 
with  a  ventilating  cover. 
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An  advantage  claimed  for  this  system  is  the  impossibility  of 
any  flooding  of  the  chamber  taking  place  should  the  outlet  to 
the  sewer  become  choked  up,  such  as  may  result  when  open 
channel  pipes  are  employed.  In  the  latter  case,  unless  an 
intercepting  or  disconnecting  trap  with  a  relief  valve  capable  of 
being  actuated  through  a  chain  or  rod  from  the  top  of  the 
chamber  be  employed,  the  entire  contents  will  have  to  be  baled 
out  before  access  can  be  obtained  to  clear  the  passage  into  the 
sewer. 

With  Mr.  Sykes's  interceptor  or  disconnector,  all  that  is 
required  in  case  of  stoppage  is  to  descend  immediately  into 
the  chamber,  remove  the  door  or  cover  from  the  access- 
hole  or  aperture,  and  clear  away  the  obstruction  in  the  usual 
manner. 

It  is  most  desirable,  although  not  absolutely  essential,  that 
intercepting  or  inspection  chambers  should  also  be  provided 
at  the  rear  of  the  building  in  connection  with  both  the  soil  and 
surface-water  drains,  as  shown  on  the  plans,  Figs.  2  and  3. 
The  front  inspection  chamber  affords  means  of  ready  access 
to  the  intercepting  or  disconnecting  trap,  and  also  to  the 
drain  on  both  the  house  and  sewer  side  of  the  chamber, 
and  the  rear  inspection  chamber  not  only  admits  of  access  to 
the  drain  for  purposes  of  inspection,  but  also  for  cleansing  and 
flushing. 

Sir  Robert  Rawlinson,  K.C.B.,  late  chief  engineering  inspector 
to  the  Local  Government  Board,  expressed  the  following  opinion 
respecting  the  absolute  necessity  of  internal  house  drains  being 
made  absolutely  water-tight,  being  provided  with  inspection 
or  intercepting  chambers,  and  being  properly  trapped  at  their 
junctions  with  the  main  or  public  sewer,  viz.  :  "  If  houses  must 
have  internal  drains  they  must  be  absolutely  air  and  water-tight, 
and  only  have  communication  with  main  sewers  by  discharging 
sewage  through  an  interception  chamber  with  intercepting  traps 
outside  the  external  walls." 
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Soil  Pipes. 

Soil  pipes — that  is,  the  pipes  for  forming  connection  between 
the  branches  from  the  water-closet  basins,  and  the  house  or 
soil  drain — should  invariably,  when  practicable,  be  placed  ex- 
ternally to  the  walls  of  the  house.  A  soil  pipe  should  be  of 
from  three  inches  to  four  inches  in  diameter,  according  to  the 
number  of  closets  connected  therewith.  The  best  material  for 
a  soil  pipe  is  undoubtedly  lead,  and  the 
joints  should  be  carefully  wiped.  A  lead 
pipe  has  a  smooth  and  even  internal  surface, 
and  presents  no  obstructions  to  the  passage 
of  the  soil ;  the  metal,  moreover,  is  not  acted 
upon  injuriously  to  any  appreciable  extent 
thereby.  The  upper  portion  of  the  pipe, 
however,  is  liable  to  become  thin  after  a 
certain  period  owing  to  the  creep  of  the 
lead.  Iron  soil  pipes  are  also  frequently 
employed;  the  joints  of  these  should  be  made 
by  being  run  with  lead  and  properly  caulked, 
or  rust  joints  may  be  used.  The  rapid 
corrosion  that  takes  place  in  iron  soil  pipes 
placed  in  exposed  positions,  unless  kept 
well  painted,  is  a  serious  drawback  to  their 
use. 

The  soil  pipe  may,  when  practicable,  be 
carried  up  in  its  full  diameter  to  a  height  of  a  couple  or  three 
feet  above  the  roof  of  the  house  for  purposes  of  ventilation. 
Great  care  should  be  taken  in  this  case  to  see  that  the 
termination  of  the  said  soil  pipe  is  quite  clear  of  all  windows, 
and  that  there  be  no  bend  or  angle  except  where  absolutely 
unavoidable,  in  which  case  it  should  be  as  easy  or  slow  as 
possible.    For  every  bend  that  the  current  of  air  has  to  pass 
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Fig.  17. 
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to  increased  friction)  in  acco 
ness  of  the  said  bend.  In 


Fig.  i8. 


dance  with  the  degree  of  sharp- 
no  case  whatever  should  a  rain- 
water pipe  be  arranged  to  act 
as  a  ventilating  shaft  for  a  soil 
pipe,  as,  if  it  be,  foul  gases  from 
the  latter  will  inevitably  find 
their  way  into  the  house  through 
the  eaves." 

When  a  soil  pipe  is  ot  a 
diameter  of  four  inches,  and  is 
intended  to  receive  the  dis- 
charges from  several  water- 
closets,  it  is  desirable  that  an 
inspection  cover  should  be  pro- 
vided opposite  each  branch  pipe 
from  a  closet  basin  entering  the 
said  soil  pipe. 

The  upper  or  free  extremity 
of  the  soil  pipe  should  be  fitted 
with  a  cowl  to  facilitate  the 
passage  of  the  up-current  there- 
from, and  to  prevent  the  rain 
from  passing  down  it.  Fig.  15 
illustrates  an  improved  cowl 
made  by  Messrs.  J.  Tylor  and 
Sons,  Limited,  London,  and 
especially  designed  for  the  top 
of  a  ventilating  pipe  or  shaft. 

When  the  natural  current  is 
sluggish,  and  there  is  a  tendency 
in  the  gases  to  hang  about  in 
the  drains  and  inspection  cham- 
ber or  chambers  (when  a  second 
one  is  provided  at  the  upper 
end  of  the  soil  drain),  it  is 
sometimes  desirable  to  place  a 
powerful  exhaust  cowl,  or  ven- 
tilator, upon  the  said  top  or  free 
end  of  the  soil  pipe,  or  venti- 
lating shaft.    No  better  appa- 


*  Unless  some  such  an-angement  as  Riley's  patent  (see  page  99)  be 
employed,  wherein  a  trap  is  interposed  between  the  rain-water  pipe  or  fall 
spout  and  the  eaves  trough. 
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ratus  can  be  used  for  this  purpose  than  one  of  Boyle's 
improved  patent  air-pump  ventilators,  which  will  be  found 
fully  described  and  illustrated  (Fig.  115)  later  on  in  the 
chapter  devoted  to  the  "Ventilation  of  Dwelling  Houses." 
This  induced-current  exhaust  ventilator  has  been  successfully 
employed  for  this  purpose  by  sanitary  specialists,  and  the 
results  have  been  found  to  be  eminently  satisfactory.  Fig.  16 
is  a  front  elevation,  and  Fig.  17  a  vertical  section,  showing  a 
double-action  system  of  soil  pipe  ventilation  by  means  of  one 
of  Boyle's  patent  air-pump  or  exhaust  ventilators,  and  one  of 
his  downcast  ventilators,  and  also  the  ventilation  of  the  interior 
of  the  water-closet  and  lavatory  chambers,  c  indicates  the 
soil  pipe,  D  the  up-cast  pipe,  e  the  junction  of  above  pipes 
over  the  intercepting  trap  g  ;  b  is  the  downcast  ventilator,  h 
is  a  separate  ventilating  pipe  connected  with  the  drain,  f  f  are 
anti-syphonage  and  ventilating  pipes  to  ventilate  the  waste  or 
discharge  pipes,  or  branches  from  the  closet  and  lavatory 
basins,  which  pipes  are  connected  to  the  said  waste  pipes  and 
to  the  upcast  ventilating  pipe  d.  The  inlet  ventilator  being 
situated  well  above  the  roof  (as  well  as  the  exhaust  ventilator) 
the  same  danger  from  the  escape  of  noxious  gases  does  not 
exist  as  when  the  said  inlet  is  placed  at  or  near  the  ground 
level,  and  the  valves  should  from  any  cause  stick  or  remain 
open,  on  a  return-current  of  foul  air  or  gas  rising  from  the 
drain. 

A  single-action  system  is  shown  in  the  vertical  section, 
Fig.  18.  In  this  view  d  is  the  soil  pipe,  which  also  forms  the 
upcast  or  ventilating  shaft,  c  is  the  fresh  air  inlet,  b  is  the  inter- 
cepting or  disconnecting  trap. 

These  systems  cannot  get  out  of  order,  as  there  are  no  mov- 
ing parts  to  become  corroded  by  the  action  of  the  gases  and 
saturated  air  passing  through  the  pipes. 
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Pipe  and  other  Joints. 

The  joints  required  to  be  made  in  order  to  connect  together 
the  various  pipes  required  in  the  drainage,  water  supply,  and 
ventilation  of  the  dwelling-house  necessitate  the  forming  of  gas- 
and  water-tight  joints  between  stoneware  or  earthenware  pipes  ; 
between  stoneware  or  earthenware  and  lead,  or  other  metal 
pipes ;  between  iron  pipes ;  between  lead  pipes  j  and  between 
lead  pipes  and  brass  or  other  metal. 

Stoneware  or  Earthenware  Pipe  Joints. — These  classes 
of  joints  have  already  been  slightly  alluded  to  when  treating  of 
soil  drains.  As  then  mentioned,  a  Portland  cement  joint,  if 
properly  made,  forms  a  good  joint  for  uniting  lengths  of  stone- 
ware or  earthenware  pipes ;  one  great  objection,  however,  is  the 
extreme  care  required  in  laying  the  pipes,  as  any  settlement  will 
be  fatal  to  the  soundness  of  the  joints  owing  to  their  being  per- 
fectly rigid  and  unyielding. 

Fig.  19  shows  the  proper  method  of  forming  a  Portland 
cement  joint  between  stoneware  pipes  and  of  bedding  the 
latter  in  cement  concrete.  When  the  drains  do  not  pass  beneath 
the  house  it  will  only  be  necessary,  as  before  mentioned,  to  lay 
them  on  a  bed  of  concrete,  and  they  need  not  be  bedded  in  as 
shown. 

Another  difficulty  in  cement  joints  is  that  the  lower  portions 
of  the  said  joints,  which  should  of  course  be  the  soundest  and 
most  water-tight,  are,  on  the  contrary,  almost  invariably  the 
weakest  and  the  most  liable  to  leakage.  The  reason  for  this  is 
not  far  to  seek ;  the  pipe-layer,  aware  that  the  upper  portions 
of  the  joints  are  visible,  takes  what  pains  he  can  to  make  a 
neat  and  good  job  of  them,  but  the  underneath  portions  being 
more  or  less  concealed,  and  requiring  the  spigot  to  be  raised 
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and  carefully  packed  with  cement,  are  too  ofien  scamped  and 
defective.    The  difficulty  in  making  cement  jomts  arises  from 


Fig.  19. 


the  socket  being  of  necessity  made  much  larger  than  the  spigot 
(so  as  to  allow  room  for  the  jointing  material),  and  the  conse- 
quent difficulty  arising  in  centering  and  jointing.    The  dia- 


Fig.  20. 


gram.  Fig.  20,  shows  the  results  of  a  badly  made  joint;  the 
spigot  drops,  as  indicated  at  a,  owing  to  the  want  of  proper 
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support  on  the  underside,  and  the  results  are  not  only  a  broken 
and  open  jomt  admitting  of  the  free  escape  of  liquid  sewage 
and  sewer  gas  (see  diagram),  but  also  the  formation  of  an 
obstructive  ledge,  which  arrests  the  solids  especially  in  cases 
where  the  gradient  is  sHght,  and  causes,  if  not  silting  and  com- 
plete stoppage  of  the  drain,  a  considerable  reduction  in  its 
capacity. 

To  obviate  the  above  objection  to  Portland  cement  joints,  a 
form  of  pipe  has  been  brought  out  by  the  Albion  Clay  Com- 
pany, Limited,  known  as  the  Paragon  Pipes  (patented),  the 
principle  of  which  is  that  the  sockets  are  formed  eccentric  to 
the  pipe  instead  of  concentric,  as  hitherto  in  the  ordinary 
pipes.  The  result  of  this  is  (the  depth  of  the  shoulder  in  the 
socket  at  the  invert  being  only  equal  to  the  thickness  of  the 
pipe),  that  w^hen  the  spigot  is  inserted  and  abuts  at  the  shoulder, 
it  rests  on  the  socket,  and  having  a  solid  bearing  thereon,  can 
not  drop,  as  shown  at  a,  Fig.  20,  but  forms  and  maintains 
a  true  invert  at  the  joints,  even  should  the  pipes  happen  to 
be  disturbed.  The  joints  are  formed  on  the  undersides  by 
cement  laid  in  deep  grooves  provided  in  the  lower  parts  of  the 
sockets.  The  sockets,  moreover,  are  considerably  thickened  and 
strengthened  and  are  made  flat  at  the  base,  thus  giving  them 
a  firm  bearing  and  maintaining  them  in  true  line  on  their  bed. 
These  patent  pipes  are  manufactured  in  three  forms,  the  first 
having  sockets  of  ordinary  depth,  the  second  with  deep  sockets 
grooved  and  with  or  without  grouting  holes,  the  third  with  extra 
deep  sockets  grooved  and  with  corresponding  grooves  in  the 
spigots,  and  with  or  without  grouting  holes.  The  first  of  these 
classes  of  pipes  are  suitable  for  cases  where  ordinary  gas-  and 
water-tight  joints  are  required,  the  second  where  very  reliable 
gas-  and  water-tight  joints  are  demanded,  and  the  third  where 
very  reliable  gas-  and  water-tight  joints  to  stand  pressure  are 
necessary. 

An  advantage  possessed  by  many  of  the  special  joints  in  the 
market  is  the  fact  of  their  being  sufficiently  yielding  or  flexible 
to  remain  gas-  and  water-tight,  in  spite  of  a  slight  settlement  of 
the  ground  or  bed.  This  no  doubt  many  of  them  do,  but 
unfortunately  in  some  cases  the  materials  of  which  they  are  com- 
posed are  under  strong  suspicion  of  being  liable  to  perish  in 
the  course  of  a  certain  period  of  time,  otherwise  they  would  be 
all  that  could  be  desired. 

Some  special  joints  take  the  form  of  screws,  others  are 
wedge  joints,  whilst  others  again  arc  some  form  of  ball  and 
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socket  arrangement,  which  latter  naturally  admits  of  a  very 
considerable  displacement  of  the  pipes  taking  place  without 
(provided  of  course  that  the  joint  is  properly  made)  any  leakage 
resulting  therefrom. 

The  "Stanford"  joint,  which,  as  previously  stated,  is  an 
expired  patent,  is  a  contact  joint  of  the  wedge  or  compression 
class ;  care  must,  therefore,  be  exercised  in  driving  home  the 
spigot  not  to  split  the  socket  of  the  pipe,  and  also  that  sand 
grit  and  other  foreign  substances  be  kept  out.  The  material 
for  making  the  Stanford  joint  consists  in  one  part  of  boiled 
tar,  one  part  of  clean  sharp  sand,  and  one  part  and  a- half  of 
sulphur,  the  latter  ingredient  being  increased  to  one  part  and 
three-quarters  in  cases  where  it  is  desirable  to  make  the  joints 
harder  for  the  purpose  of  removal.  When  well  and  newly- 
made,  the  "  Stanford  "  forms  an  excellent  gas-  and  water-tight 
joint,  but  although  it  will  undoubtedly  remain  so  for  many  years, 
it  is  not  anything  like  so  durable  a  material  as  Portland  cement. 

Amongst  the  most  successful  of  the  numerous  other  patent 
and  special  joints  that  have  been  placed  on  the  market  may 
be  mentioned  those  of  Oates  and  Green,  Hassall,  Gleave, 
Robbins,  Archer,  Tetlow,  Doulton,  and  Sykes. 

Fig.  21  shows  in  vertical  central  section  the  joint  known  as 
the  "  Nalethric  "  Patent  Pipe  Joint  (Messrs.  Oates  and  Green, 
Limited,  Halifax),  a  and  b  are  clay  or  cement  fillets ;  c  is  the 
space  for  the  cement  or  composition  to  form  the  joint;  d  is  a 
grouting  hole  or  aperture  for  pouring  in  the  liquid  cement  or 
composition  to  form  the  joint.  The  arrangement  of  this  joint 
is  shown  more  clearly  in  the  enlarged  view. 

Hassall's  Patent  Joint  is  made  in  two  forms,  known  as  the 
single-lined  joint  and  the  double-lined  joint.  These  joints  are 
of  that  type  wherein  a  foreign  body  is  cast  upon  the  stoneware 
or  earthenware,  this  being  in  the  present  case  in  the  form  of  a 
ring  or  collar  upon  the  spigot  end,  and  a  lining  in  the  socket. 
In  the  single-lined  joint  this  Hning  and  collar  are  about  half 
the  width  of  the  socket;  in  the  double-lined  joint  two  rings 
or  collars  are  provided,  a  space  being  left  for  cement  between 
them,  and  the  outer  ring  or  collar  is  extended  beyond  the 
socket  and  formed  of  increased  diameter,  so  as  to  butt  against 
the  end  of  the  socket.  A  grouting  hole  is  formed  in  the 
socket,  through  which  cement  can  be  poured  into  the  above- 
mentioned  space  between  the  collars.  In  both  joints  a  slight 
clearance  is  left  between  the  ring  or  collar  and  lining. 

In  forming  the  joint  a  thin  layer  of  plastic  cement  is  first 

D 


34    SANITARY  ARRANGEMENT  OF  DWELLING-HOUSES. 


smeared  on  the  face  of  the  Hning  in  the  socket,  and  the  spigot 
end  inserted  and  forced  into  its  place.    In  the  single-lined 


joint  a  dam  of  day  is  then  formed  round  the  outride  of  the 
socket,  and  liquid  Portland  cement  poured  in  through  a  way 
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provided  therein  on  the  top 
of  the  pipe,  so  as  to  fill  up 
the  remaining  space  in  the 
socket ;  in  the  double-lined 
joint  the  liquid  Portland 
cement  is  poured  in  through 
the  grouting  hole. 

Gleave's  Patent  Joints  are 
also  made  single  and  double. 
The  socket  portion  of  the 
pipe  is  formed  in  two  dia- 
meters internally,  the  smaller 
one  being  adapted  to  receive 
the  spigot  end  with  a  slight 
clearance.  The  joint  is 
formed  in  the  larger  portion 
of  the  socket.  In  the  double 
joint  a  collar  is  also  formed 
on  the  spigot  end  of  the 
pipe,  which  collar  is  adapted 
to  bear  against  the  end  of 
the  socket  when  the  pipes 
are  in  position.  A  grouting 
hole  is  provided  in  the  said 
socket. 

Robbins'  Patent  Joint  is 
a  double-socket  joint,  a 
second  socket  being  formed 
on  the  spigot  end,  thereby 
forming  an  annular  space, 
into  which  the  first  socket 
fits,  the  clearance  being  filled 
up  with  cement  or  other 
jointing  material. 

The  Archer  Patent  Joint 
is  also  a  double  -  socket 
joint.  In  this  arrangement, 
however,  a  collar  is  formed 
on  the  socket  adapted  to 
bear  against  the  second 
socket  when  in  position. 
The  first  socket  is  made  of 
reduced  thickness    at  its 
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outer  end,  thereby  leaving  room  for  the  insertion  of  cement 
to  form  a  sound  joint.  Two  grouting  holes  are  provided  in 
the  outer  socket,  through  which  liquid  Portland  cement  can 
be  poured  into  the  annular  space  to  form  the  joint.  A  tamp- 
ing of  clay  is  placed  between  the  collar  on  the  first  or  inner 
socket  and  the  end  of  the  outer  socket. 

In  Tetlow's  Patent  Joint  the  socket  is  formed  in  two 
diameters  internally,  the  smaller  diameter  portion  being  adapted 
to  receive  the  spigot  end  of  the  pipe,  and  the  larger  one  a 
collar  formed  upon  the  said  spigot  end.    Sufficient  clearance 


Fig.  23. 


is  left  between  the  spigot  and  collar  to  admit  ot  cement  for 
jointing  being  placed  between  them. 

Doulton's  Patent  Joint  is  also  of  that  class  in  which  a 
foreign  body  is  cast  upon  the  stoneware.  The  socket  is  pro- 
vided with  a  lining  with  which  is  adapted  to  engage  a  ring  or 
collar  half  round  in  transverse  section,  thus  forming  a  ball  and 
socket  joint  which  will  admit  of  a  very  considerable  deflection 
of  the  pipe  taking  place  without  causing  the  joint  to  leak. 

Sykes's  Patent  Joint,  Figs.  22  and  23,  manufactured  by  the 
Albion  Clay  Company,  Limited,  is  the  invention  of  Mr.  W. 
Sykes,  who,  as  before-mentioned,  was  formerly  connected  with 
the  Fulham  Vestry.  This  joint  received  the  highest  award  at 
the  late  Chicago  Exhibition.  An  important  feature  in  connection 
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with  it  is  the  fact  of  its  being  compound,  thereby  affording  a 
greater  margin  of  safety.  As  will  be  seen  from  the  drawing,  a 
male  thread  is  cast  on  the  spigot  end  of  the  pipe,  and  a 
female  thread  in  the  socket,  so  as  to  form  a  screw-joint.  A 
strong  rim  or  collar,  moreover,  is  formed  on  the  pipe  at  the 
spigot  end,  against  which  a  rope  or  fillet  of  cement  compo- 
sition is  placed,  which,  upon  screwing  up  the  pipe,  is  com- 
pressed between  the  end  of  the  socket  and  the  above-men- 
tioned collar,  so  as  to  make  a  sound  gas-  and  water-tight  joint. 
It  is  claimed  for  these  joints,  amongst  other  advantages,  that 
they  will  be  perfectly  water-tight,  even  when  laid  in  bad 
ground,  as  there  is  sufficient  play  in  the  threads  to  prevent 
their  being  affected  by  sand,  or  even  gravel  or  small  stones, 
when  they  are  screwed  up ;  and,  moreover,  that  as  the  material 
used  for  jointing  does  not  set  with  too  great  rapidity,  the  joints 
are  not  injured  by  a  slight  settlement  of  the  ground,  inasmuch 
as  they  will  yield  slightly  for  some  time  to  any  severe  strain. 
These  joints  are  highly  recommended  by  competent  authori- 
ties, and  they  can  be  laid  equally  as  well  when  submerged  in 
water  as  when  the  trench  is  dry. 

Joints  between  Earthenware  and  Metal. — To  form  a 
good  connection  between  the  lead  flushing  or  service  pipes 
and  the  earthenware  arms  of  water-closet  basins,  between 
the  earthenware  traps  of  the  latter  and  the  lead  soil-pipes, 
and  between  the  lead  soil-pipes  and  the  stoneware  or  iron 
soil  drain-pipes,  has  always  been  a  matter  of  some  difficulty. 
For  the  first-named  job  the  old  putty  joints  have  of  late 
been  almost  entirely  superseded  by  ones  formed  with  india- 
rubber  cones,  and  by  various  forms  of  mechanical  joints. 
To  make  a  putty-joint  connection  between  a  lead  flush-pipe 
and  the  earthenware  arm  of  a  closet-basin,  the  lead  pipe 
should  be  fitted  for  about  half  or  three-quarters  of  an  inch 
inside  the  said  earthenware  arm,  an  eighth  of  an  inch  or  so 
clearance  being  left.  The  parts  being  thoroughly  dry  should 
then  be  painted  with  red  lead,  the  putty  (as  little  as  possible) 
be  placed  on  and  moulded,  a  strip  of  fine  canvas,  about  two 
feet  in  length  by  four  or  five  inches  wide,  be  wound  round  the 
joint,  and  five  or  six  feet  of  strong  twine  be  bound  tightly 
round  it ;  after  which  the  joint  should  be  trimmed  and  covered 
on  the  outside  with  a  thick  coating  of  red  lead  paint. 

India-rubber  cones  are  used  by  passing  them  over  the  earthen- 
ware arm  of  the  basin  and  the  lead  flush-pipe,  and  binding 
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them  in  position  with  siring  or  copper  wire.  India-rubber 
cone- joints  form  perfectly  water-tight  and  excellent  ones, 
there  being  besides  far  less  liability  of  the  arms  bursting  off 
during  frosty  weather ;  but  they  are  liable  to  perish,  and 
require  periodical  renewal.  The  average  life  of  an  india-rubber 
cone  is  about  six  years. 

Stidder's  patent  cast-lead  closet-arm  joint  enables  an  excel- 
lent and  lasting  joint  to  be  made.  Suitable  lugs  are  formed 
on  the  bend  of  the  inlet,  by  means  of  which  the  latter  can 
be  drawn  firmly  up  to  the  arm  of  the  closet-basin  by  means 
of  strong  twine  or  copper  wire.    To  facilitate  the  forming  of 


Fig.  24. 


the  joint,  rings  or  collars,  moreover,  are  provided  on  the  said 
bend. 

Another  joint,  known  as  the  Grip  Joint"  (Sharpe's  Patent), 
consists  in  forming  screw  threads  upon  the  earthenware  closet- 
arm,  and  providing  a  leaden  union  to  screw  on  same.  This 
joint  is  also  used  for  connecting  the  earthenware  closet-trap  to 
the  soil-pipe. 

A  very  effective  joint  for  connecting  the  outlets  of  earthen- 
ware closet-traps  to  the  lead  soil-pipes,  or  the  lead  soil-pipes  to 
the  stoneware  or  iron  soil  drain-pipes,  is  Mr.  Milton  Syer's 
"  Reliable  "  Joint,  for  which  a  patent  was  granted  to  him  in 
1893.  A  great  advantage  possessed  by  this  joint  is  that  it 
affords  a  certain  amount  of  elasticity,  thus  admitting  of  some 
movement  or  play,  and  allowing  a  slight  settlement  of  the 
work  to  take  place  without  the  earthenware  trap  being  broken 


PIPE  AND  OTHER  JOINTS. 


39 


and  the  closet  rendered  useless,  a  result  f^eq^-t  occurre^^^^^^ 
when  fixed  and  rigid  jouits  are  used.  Fig.  24  is  a  verucdi 
r  nt^al  secln  showi  the  method  of  connectu.g  the  outgo  of 
a  stoneware  or  earthenware  S  trap  to  the  lead  soil-pipe  by 
means  of  this  patent  joint,  and  F.g.  25  is  a  ^i^f  5^^^ ^^^^^^^^ 
partly  in  section,  showing  the  joint  used  for  connecting  a  leaci 
soil-pipe  to  a  stoneware  or  iron  sod  draui-pipe.  a  is  an  mm 
rubber  packing-ring;  d  d  are  metal  flanges  which  are  diawn 


Fig.  2  v 


tightly  together  by  means  of  bolts;  b  is  the  lead  soil-pipe;  and 
c  is  the  earthenware  or  stoneware  drain-pipe,  or  iron  soil 
drain-pipe.  Like  letters  indicate  corresponding  parts  in  both 
views. 

A  novel  method  ot  connecting  earthenware  or  stoneware  to 
metal  has  been  lately  devised  by  Messrs.  Doulton  and  Co., 
Lambeth.  The  joint  in  this  case  is  made  by  painting  over  the 
part  of  the  earthenware  to  be  united  to  the  metal  with  a  metallic 
solution  and  firing,  the  earthenware  having  been  previously 
glazed  in  the  usual  way.  A  thin  metal  film  is  formed  in  this 
manner  on  the  surface  of  the  stoneware,  and  to  this  lead  or  other 
metal  can  be  firmly  soldered,  and  will  unite  perfectly  therewith 
so  that  it  cannot  be  removed  without  tearing  the  surface  of  the 
earthenware.  Joints  made  in  this  manner  are  said  to  have 
withstood  a  test  of  250  lbs.  on  the  square  inch.  This  inven- 
tion is  obviously  valuable  for  forming  strong  gas-  and  water- 
tight joints  between  earthenware  or  stoneware  and  metal,  and 
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is  especially  applicable  to  the  joint  between  the  earthenware 
arm  of  a  closet  basin  and  the  lead  down,  service,  or  flushing 
pipe. 

Joints  of  Iron  Pipes. — Iron  soil-pipes  and  soil  drain- 
pipes are  of  the  socket  and  spigot  class,  and  the  joints  should 
be  run  with  blue  lead  and  well  caulked  ;  or  rust  joints  formed 
with  a  cement  consisting  of  sal-ammoniac  one  part,  flour  of 
sulphur  two  parts,  and  iron  borings  eighty  parts,  may  be 
employed. 

Joints  of  Lead  Pipes. — These  should  be  soldered  and  of 
the  class  known  as  wiped  or  plumbers'  joints ;  blown  or 
copper-bit  joints  are  seldom  admissible.  The  same  class  of 
joints  must  be  employed  for  uniting  lead  pipes  to  brass  unions. 

A  patented  metal  union  or  coupling  for  connecting  together 


Fig.  26. 


lead  pipes  or  other  ductile  metal  pipes  is  manufactured  by 
Messrs.  J.  Tylor  and  Sons,  Limited,  London,  by  means  of  which 
a  perfectly  sound,  solid,  unbreakable,  imperishable  joint  can 
be  made,  wet,  single-handed,  without  skilled  labour,  and  with- 
out the  use  of  a  fire.  This  device,  which  is  shown  in  Fig.  26, 
consists  essentially  in  a  suitable  grooved  sleeve,  thimble,  or 
intermediate  piece,  over  the  extremities  of  which  the  ends  of 
the  lead  pipes  to  be  joined  or  united,  previously  spread  by 
means  of  a  turn-pin  or  tan-pin,  are  passed,  and  upon  which 
they  are  clamped  firmly  in  position  by  means  of  nuts  or  unions, 
which  must  be  first  placed  in  position  upon  the  lead  pipes. 
Not  only  can  an  excellent  and  very  strong  joint  be  made  by 
means  of  this  coupling,  but  also  one  which  is  capable  of  being 
disconnected  at  will,  and  which,  moreover,  enables  a  sound 
job  to  be  made  in  positions  where  it  would  be  impossible  or 
extremely  difiicult  to  make  a  wiped  or  plumbers'  joint. 
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To  make  a  good  sound  and  neat  wiped  joint  is  not  so  easy 
a  matter  as  is  generally  supposed,  and  requires  a  considerable 
amount  of  practice,  especially  in  the  case  of  pipes  of  large 
dimensions.  A  wiped  joint  is  made  without  the  use  of  a 
soldering  iron.  A  coating  of  a  mixture  of  size  and  lampblack 
is  first  put  on  to  prevent  the  adherence  of  solder  where  not 
wanted ;  the  parts  to  be  united  are  scraped  with  the  shave- 
hook,  and  smeared  with  tallow.  The  solder,  which  must  be 
heated  in  a  plumbers'  pot  to  a  somewhat  higher  temperature 
than  the  melting  point,  is  poured  on  the  joint,  being  supported 
by  a  cloth  folded  several  times  and  saturated  with  grease  to 
prevent  its  burning,  and  by  means  of  which  it  is  then  smoothed 


Fig.  27. 


and  moulded,  or  wiped  into  shape,  and  the  surplus  solder 
removed. 

What  are  technically  known  as  striped  joints  are  formed  by 
the  use  of  both  soldering  iron  and  cloth,  but  are  far  from  being 
as  neat  in  appearance  as  the  wiped  joints. 

Fig.  27  illustrates  a  handy  joint,  lately  patented  by  Mr.  J. 
Jones,  for  facilitating  the  connection  of  lead  pipes  to  brass 
sleeves  or  thimbles,  the  use  of  which  enables  a  much  firmer 
joint  to  be  made  with  much  greater  facility.  The  bore  of  the 
pipe,  moreover,  is  uniform,  and  no  shoulder  or  obstruction 
exists.  As  will  be  seen,  the  sleeve  or  thimble  is  cast  with  a 
socket  to  receive  the  lead  soil-pipe. 
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Testing  House-Drains. 

There  are  three  methods  in  use  at  the  present  time  for 
testing  the  drains  of  dwelHng-houses  with  the  object  of  detect- 
ing leakages  therein,  viz.,  the  hydraulic  or  water  test,  the 
smoke  test,  and  the  test  by  the  sense  of  smell,  or  the  odour 
test.    The  two  latter  are  frequently  combined. 

The  first  of  these,  or  the  hydraulic  or  water  test,  is  the  one 
most  to  be  relied  upon  for  the  discovery  of  leakages  in  the 
joints  of  a  soil-drain  situated  below  the  level  of  the  ground. 
The  test  by  means  of  smoke,  and  by  the  use  of  chemicals  or 
drugs  possessing  strong  and  pungent  odours,  is  more][advan- 
tageously  applicable  for  the  testing  of  the  soil-pipes,  branches, 
joints,  traps,  and  other  fittings  which  are  situated  above  ground. 
The  hydraulic  or  water  test  should  always  be  insisted  upon 
when  newly  laid  or  suspected  soil-drains  are  in  question,  and 
it  should  never  be  taken  as  a  sufficient  evidence  of  the  sound- 
ness of  the  said  drains  that  a  satisfactory  test  was  carried  out 
(hydraulic  or  otherwise)  before  the  said  drains  were  covered  in 
and  the  building  completed. 

With  respect  to  the  necessity  of  having  perfectly  water-tight 
soil-drains,  and  to  the  making  of  a  second  test  after  the  said 
soil-drains  have  been  covered  in,  the  following,  taken  from  a 
report  lately  made  by  Mr.  T.  de  Courcy  Meade,  M.I.C.E., 
Engineer  and  Surveyor  to  the  Hornsey  Local  Board,  may  be 
quoted.    In  the  course  of  this  report  Mr.  Meade  says: — 

"  As  to  the  suggestion  to  abandon  the  hydraulic  test  of  the 
drains  on  the  completion  of  a  building,  I  would  remark  that 
with  ordinary  care  there  is  no  reason  why  all  drains  should  not 
be  laid  in  such  a  manner  as  to  be  perfectly  water-tight,  not 
only  at  the  time  they  are  laid,  but  also  after  they  have  been 
covered  in  and  the  building  completed.    Drains  properly  con- 
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structed  will  remain  in  a  perfectly  water-tight  condition.  _  I 
have  had  opportunities  of  testing  the  drains  of  houses  which 
had  been  laid  many  years  previously,  and  I  found  them  per- 
fectly water-tight.  It  is  of  little  use  to  test  sections  of  a  drain 
before  it  is  covered  in,  and  to  omit  the  final  test  of  the  finished 
drain  on  the  completion  of  the  building.  The  weak  points  are 
generally  found  in  the  branch  drains,  which,  in  practice,  can- 
not easily  be  completed  until  the  building  is  well  advanced  ; 
and  it  frequently  happens  that  carelessness  in  filling  and 
ramming  the  trench  over  the  drain  is  a  cause  of  subsequent 
failure. 

"  Drainage  work  used  formerly  to  be  sub-let  to  a  labourer, 
and  this  custom  still  prevails  in  some  cases,  although  it  cannot 
be  expected  that  drains  laid  by  piece-work  should  continue 
Avater-tight,  i  .  .  I  have  seen  leaky  drains  taken  out  of  old  build- 
ings where  concrete  had  been  used,  and  it  was  only  necessary 
to  observe  the  filthy  condition  of  the  concrete  and  the  ground 
adjoining  to  have  forcibly  impressed  upon  the  mind  the  neces- 
sity of  laying  all  drains  with  perfectly  water-tight  joints.  .  .  . 
Clay,  contrary  to  what  is  sometimes  thought,  is  one  of  the 
most  treacherous  materials  with  which  a  drain  trench  can  be 
filled.  It  is  difficult  to  thoroughly  consolidate  the  clay  with- 
out risk  of  damaging  the  drain,  and,  even  where  the  greatest 
care  is  used,  cracks  will  almost  invariably  appear  in  the  clay 
filling,  as  it  becomes  dry  and  shrinks,  where  protected  from 
moisture  by  the  dwelling-house.  These  cracks  afford  a  free 
escape  for  the  gases  from  a  defective  drain  into  the  building, 
and  even  the  concrete  with  which  the  surface  of  the  building 
is  covered  is  not  proof  against  their  egress." 

The  almost  universal  consensus  of  opinion  of  the  numerous 
borough  engineers  and  surveyors,  as  given  in  the  above  report, 
is  in  favour  of  the  use  of  intercepting  traps,  and  as  to  the 
necessity  of  absolutely  water-tight  drains. 

The  hydraulic  or  water  test,  as  already  mentioned,  is  the 
only  reliable  one  in  use  for  testing  underground  drains,  but  in 
the  opinion  of  the  writer  even  this  test  is  not  as  usually  applied 
sufiiciently  drastic,  it  being  possible  that  bad  leaks  may  be 
temporarily  stopped  or  plugged  with  dirt  so  as  to  prevent  the 
water,  which  is  under  but  little  or  no  pressure,  from  passing 
during  the  test,  but  affording  ample  scope  for  future  mischief. 
Drains  should  be  tested  under  a  sufficient  pressure  (which  may 
be  secured  by  providing  a  suitable  head  of  water  in  the  soil- 
pipe  or  pipes)  to  search  and  find  out  any  weak  points  in  the 
joints. 
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Where  get-at-able,  an  easy  method  of  readily  detecting  and 
locating  a  suspected  open  or  leaky  joint  in  a  soil-pipe  or  soil- 
drain,  is  said  to  be  by  taking  a  piece  of  white  muslin,  soaked 
in  a  solution  of  acetate  of  lead,  and  laying  it  over  the  said 
joint.  If  a  leak  exists,  the  gas  escaping  through  the  apertures 
will  pass  through  the  meshes  of  the  muslin,  and  it  will  be 
blackened  by  the  sulphur  compound. 

The  Hydraulic  or  Water  Test. — This  test,  as  now 
usually  carried  out,  is  extremely  simple  and  easily  performed. 
The  lower  end  of  the  drain  to  be  tested,  having  been  first 
stopped  or  dammed  up  by  means  of  a  suitable  stopper,  in 
such  a  manner  as  to  be  perfectly  water-tight,  and  to  admit  of 
no  possible  leakage  past  the  said  stopper,  the  said  drain  is 
filled  with  water,  and  is  allowed  to  stand  for  some  time.  If 
after  a  sufficient  period  has  elapsed  the  level  of  the  water  is 
found  to  be  gradually  lowering,  the  drain  is  leaking  some- 
where. 

When  carrying  out  the  hydraulic  test  it  is  advisable  to  take 
especial  precautions  to  avoid  the  test  being  nullified  by  any 
tricks  or  tampering  by  interested  persons.  It  is  not  an  u"n- 
common  occurrence  for  the  wily  builder  to  station  a  con- 
federate, in  the  person  of  a  friendly  plumber,  in  an  upstairs 
water-closet  (on  pretence  of  executing  some  repairs),  with 
instructions  to  gently  dribble  down  a  sufficient  quantity  of 
water  to  make  up  for  that  which  he  confidently  expects  will 
leak  from  the  drain.  In  this  manner  the  sanitary  engineer  or 
other  person  performing  the  test  may  be  completely  deceived, 
and  induced  to  pass  as  water-tight  a  drain  which  in  reality 
leaks  like  a  sieve.  In  some  instances,  owing  to  the  drain  not 
being  so  leaky  as  it  was  supposed  to  be,  or  from  the  friendly 
plumber  in  his  over-anxiety  to  ensure  the  success  of  the  ruse 
overdoing  the  thing,  the  person  watching  the  test  has  been 
astonished  to  find  the  level  of  the  water  actually  rising.  The 
moral  of  this  is  that  a  thorough  visit  of  exploration  should  be 
made  before  starting  the  test,  and  all  stray  workmen  be 
cleared  out,  or  a  sharp  look-out  kept  upon  them. 

Several  handy  arrangements  have  been  devised  for  stopping 
up  and  making  water-tight  the  ends  of  house-drains  when  it  is 
desired  to  carry  out  the  water  test.  Fig.  28  illustrates  a  Patent 
Expanding  Screw  Stopper,  with  an  indicator  attached,  which  is 
the  invention  of  Mr.  J.  Jones. 

This  stopper  consists  of  two  plates  or  discs  of  galvanised 
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iron,  having  grooves,  between  which  a  special  hollow  rubber- 
ring  is  placed.  A  screw  is  also  provided  and  a  key,  by  means 
of  which  the  said  plates  can  be  moved  towards  each  other, 
thereby  causing  the  rubber-ring  to  expand  outwardly  to  the 


Fig.  28. 


extent  of  about  one  inch.  This  will  be  tound  sufficient  to 
effectually  plug  or  stop  any  pipe,  provided  the  proper  size  of 
stopper  for  that  pipe  be  used. 

The  above  screw-stopper  is  sometimes  provided  with  a 
central  outlet,  to  which  an  indicator  may  be  attached,  as 
shown  in  the  drawing.  By  means  of  this  indicator  the  fall  of 
a  drain  can  be  accurately  gauged,  and  the  slightest  leakage 
can  also  be  readily  detected. 

Another  very  useful  form,  which  is  the  invention  of  the  same 
gentleman,  is  the  Pneumatic  Pipe-stopper,  illustrated  in  Fig.  29. 
It  consists  of  a  cylindrical-shaped  bag  formed  of  india-rubber 
or  other  elastic  and  waterproof  material.  To  this  bag  is 
attached  some  six  feet  of  flexible  tubing  with  a  tap  at  the  end, 
and  a  union  for  permitting  of  its  being  connected  to  a  small 
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force-pump,  such  as  is  usually  employed  for  inflating  footballs 
or  pneumatic  cycle  tyres.  In  using  the  apparatus  the  bag 
should  be  placed  in  the  drain  before  inflation,  and  quickly 
filled  with  air  by  working  the  pump,  a  sufficient  pressure  being 

got  up  to  dam  the  drain 
and  prevent  any  escape  of 
water.  The  tap  should  then 
be  closed,  and  the  inflated 
bag  remains  in  that  state  as 
long  as  required.  When 
done  with,  the  tap-is  opened 
and  the  air  released,  when 
the  bag  can  be  withdrawn. 
The  bag  is  shown  in  the 
drawing  in  position  in  the 
drain-pipe,  the  latter  being 
in  vertical  section,  and  in- 
flated or  expanded  so  as  to 
bear  against  the  internal 
walls,  and  to  completely 
close  same,  and  form  a  per- 
fectly water-tight  dam  or 
stopper.  Amongst  the  ad- 
A'antages  claimed  for  this 
invention  may  be  named 
lightness  and  flexibility,  en- 
abhng  it  to  be  folded  and 
carried  in  a  small  compass ; 
also  that  it  can  be  placed 
in  syphons,  gullys,  and 
other  traps,  where  all  other 
stoppers  frequently  fail  to 
act. 


The  Smoke  Test. — This 
is  a  useful  test  for  detecting 
leaks  in  traps,  soil-pipes, 
branches,  and  other  above- 
ground  and  internal  fittings, 
of  drain  before  it  is  covered  in.  It 
the  drain  to  be  tested  with  smoke, 
not  there  is  any  escape  of  the  said 
As  the  smoke  is  usually  also  of  an 


or  for  testing  a  length 
is  performed  by  filling 
and  noting  whether  or 
smoke  into  the  house. 
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extremely  pungent  odour,  it  really  also  combines  an  odour 
test. 

The  smoke  test  may  be  divided  into  two  classes,  the  nega- 
tive and  the  positive  ;  the  latter,  which  is  the  most  effective 
test,  being  performed  by  forcing  the  smoke  (generated  on  the 
exterior)  into  the  drain  to  be  tested.  The  first  is  usually  per- 
formed by  means  of  some  simple  apparatus  for  generating 
smoke  in  the  interior  of  the  drain,  such  as  smoke  rockets,  so 
arranged  that  they  can  be  inserted  into  the  drain  to  be  tested 
by  means  of  a  rod  or  wire,  and  forced  through  and  past  the 
intercepting  trap.  All  ventilators  and  other  openings  from 
the  drain  must  be  carefully  stopped  or  plugged.  These  rockets 
are  filled  with  chemicals,  are  inextinguishable,  and  give  off  a 
very  powerful  and  pungent  volume  of  smoke. 

A  handy  little  drain-tester  has  been  lately  brought  out 
(Kemp's  Patent),  which  is  convenient  on  account  of  the 
extreme  ease  with  which  it  can  be  applied  by  any  occupier  or 
intended  occupier  of  a  dwelling-house  without  extraneous 
assistance,  and  without  making  any  bother  or  mess  about  the 
place;  it  is  also  inexpensive.  It  consists  simply  in  a  thin 
glass  receptacle  or  tube,  filled  with  a  chemical  having  a  power- 
ful odour  and  burning  on  water,  thus  being  also  a  smoke  pro- 
ducer. This  receptacle  or  tube  is  supported  in  a  suitable  socket, 
and  is  so  arranged  in  connection  with  a  spiral  spring,  that  upon 
the  release  of  the  latter  it  will  be  broken  and  the  contents 
permitted  to  escape.  This  spring  is  normally  retained  in 
position  by  bands  or  strips  of  paper.  In  using  this  tester  all 
that  is  required  is  to  secure  to  a  ring  or  loop  provided  on  the 
upper  extremity  of  the  cap  or  socket,  one  end  of  a  piece  of 
string,  of  sufficient  length  to  admit  of  the  tester  passing  into 
the  drain,  then,  having  firmly  secured  the  other  end  of  the  said 
string,  lower  the  tester  gently  into  the  basin  of  a  water-closet, 
or  into  a  gully-trap,  and  immediately  pour  down  a  bucketful 
of  hot  water,  which  will  wash  it  past  the  trap  into  the  drain. 
In  about  a  minute  the  paper  bands  or  strips,  being  softened  by 
the  hot  water,  will  give  way  and  release  the  spring,  by  which 
the  glass  tube  or  receptacle  will  be  fractured  and  the  contents 
discharged  into  the  drain.  The  test  should  be  maintained  for 
about  fifteen  minutes,  after  which  the  socket  or  cap  and  spring 
may  be  drawn  back  by  means  of  the  string,  and  the  discharge 
of  the  contents  of  the  tube  into  the  drain  verified,  so  as  to 
afford  proof  of  the  proper  working  of  the  apparatus  and  the 
soundness  of  the  test. 
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Fig.  30  illustrates  Messrs.  Burn  Brothers'  (London)  Patent 
"Eclipse"  Drain-Tester  for  applying  a  positive  smoke-test  to 
drains.  This  apparatus  consists  of  a  double-action  bellows, 
covered  with  specially  prepared  leather,  and  a  copper  cylinder 
or  vessel  with  an  outer  casing,  which  latter  is  filled  with  water. 
In  this  casing  a  cover  or  float  is  placed,  which  rises  and  falls 
with  the  action  of  the  bellows.  The  hose  must  be  connected 
to  the  drain  or  pipe  to  be  tested,  and  all  openings,  such  as 
ventilating  pipes,  plugged.  A  few  strokes  of  the  bellows  will 
raise  the  float,  and  if  it  remains  stationary  the  drain  will  prove 
tight.  If  the  float  falls  a  leak  exists,  and  may  be  traced  by 
using  the  smoke-test. 

A  great  advantage  in  using  this  machine  is  that  the 


Fig.  30. 


operator  can  ascertain  whether  the  drain  is  tight  or  not  with- 
out leaving  the  apparatus. 

Fig.  31  shows  another  patent  apparatus  for  applying  the 
smoke-test  to  drains,  which  is  the  invention  of  Mr.  J.  G. 
Kirtley,  of  Sunderland.  The  apparatus,  which  is  known  as 
the  "  Eureka,"  is  simple  in  construction,  consisting  in  a 
double-cased  cylinder,  the  intermediate  space  being  charged 
with  water.  In  this  position  the  piston  works  with  the  utmost 
freedom,  having  proper  valves  for  the  admission  of  the  supply 
of  the  air  necessary  to  the  burning  material,  which,  after  being 
lighted,  is  placed  on  the  perforated  platform  of  the  inner 
cylinder.  The  least  movement  of  the  piston  by  hand  causes  a 
steady  stream  of  smoke  to  issue  through  the  nozzle.  Attached 
to  this  nozzle  is  a  length  of  specially-prepared  flexible  tube, 
and  to  jthis  an  expanding  plug.  This  plug  is  constructed  so 
that  it  can  be  made  in  a  moment  to  form  a  perfectly  tight 
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joint  in  any  pipe  or  trap,  ranging  in  size  from  three  inches 
up  to  ten  inches,  the  smoke  passing  through  it. 


Fig.  31- 


The  drawing  shows  the  apparatus  ready  for  use,  and  also 
the  method  of  applying  the  test  to  house-drains. 


The  Odour  Test. — The  odour  test,  pure  and  simple,  is  per- 
formed by  passing  into  the  drain  beyond  a  trap  (all  ventilators 

E 
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and  other  apertures  having  been  first  plugged  or  stopped)  some 
drug  or  chemical  having  a  powerful  and  pungent  odour.  Should 
this  odour,  which  must  be  one  easily  identified,  be  perceived 
in  the  dwelling-house,  the  assumption  is  that  the  drains  or  fit- 
tings are  leaking  somewhere.  Peppermint  is  the  drug  most 
usually  employed  for  the  purpose,  as  having  an  extremely 
powerful  and  tenacious,  and  also  an  easily  recognised  odour. 

The  difficulty  in  applying  this  test  is  that  when  handling  the 
peppermint  the  operator  not  unfrequently  spills  some  of  it 
about,  and  consequently  gets  the  smell  into  his  nose,  and  is 
thereby  rendered  very  liable  to  be  deceived.  To  obviate  this 
objection,  a  simple  apparatus  has  been  devised  (Kemp's  Patent) 
for  the  insertion  of  the  peppermint  into  the  drain  without  the 
possibiUty  of  any  being  spilt  about,  and  the  consequent  mis- 
takes being  made.  The  device  consists  in  a  metal  casing, 
having  a  cylindrical  recess  adapted  to  hold  a  small  hermetically- 
sealed  glass  bottle  or  tube,  containing  a  charge  of  the  drug, 
and  the  aperture  to  which  recess  can  be  tightly  closed  by 
means  of  a  screw  plug,  so  as  to  prevent  any  possible  leak.  In 
connection  with  this  recess  is  arranged  a  plunger,  which  can 
be  operated  by  turning  a  handle,  so  as  to  enter  the  said  recess 
and  break  the  bottle.  The  recess,  moreover,  is  connected  at 
one  side  with  a  flexible  india-rubber  pipe,  preferably  of  that  type 
known  as  armoured  hose,  which  pipe  has,  at  its  free  end,  a  small 
frame  or  carriage,  fitted  with  a  couple  of  rollers,  and  is  of  a 
sufficient  length  to  admit  of  the  said  carriage  being  conveni- 
ently passed  through  an  intercepting  trap  into  the  drain ;  and  is 
connected  at  the  other  side  through  a  U-shaped  metal  pipe, 
with  a  short  length  of  india-rubber  pipe,  having  at  its  free  end 
a  funnel  of  the  same  material.  This  latter  pipe  forms,  when 
filled  with  water,  an  intercepting  trap.  In  using  the  apparatus 
the  bottle  of  peppermint  or  other  drug  is  inserted  into  the 
recess,  the  aperture  tightly  closed,  and  the  trap  at  the  other 
end  is  charged  so  as  to  prevent  any  escape  of  the  odour 
back  into  the  house.  The  long  or  armoured  pipe  is  then 
passed  through  a  gully-trap  or  otherwise  into  the  drain  to 
be  tested,  and  the  plunger  operated  to  break  the  bottle,  the 
contents  of  which  escape,  and,  on  pouring  some  hot  water 
through  the  funnel  and  pipe  at  the  other  end,  are  carried 
through  the  long  flexible  pipe  and  washed  down  the  drain. 


CHAPTER  IX. 


Water-Closets. 

The  water-closet,  as  an  invention,  dates  back  to  the  time  of  the 
Romans.  That  constructed  in  the  palace  of  the  Ctesars  was 
ornamented  with  marble  arabesques  and  mosaics,  and  was 
fitted  at  the  back  with  a  cistern,  having  faucets  for  the  dif- 
ferent seats.  Near  the  theatre  of  Pompeii  the  basin  and 
pipe  of  a  Roman  water-closet,  it  is  said,  are  yet  to  be  seen. 
Water-closets  were  first  introduced  into  England  in  the  reign 
of  Queen  Elizabeth  by  Sir  John  Harrington. 

In  earlier  times  various  descriptions  of  commodes  or  port- 
able close-stools  were  in  use  in  this  country,  which  were 
usually  located  in  the  garrets  or  other  out-of-the-way  portions 
of  the  dwelling-houses. 

The  introduction,  however,  of  water-closets,  having  some  of 
the  more  essential  features  of  those  of  modern  date,  that  is  to 
say,  a  basin  or  pan,  a  discharging  valve,  and  a  flushing  de- 
vice adapted  to  operate  on  the  opening  of  the  said  discharge- 
valve,  were  not  introduced  until  about  the  beginning  of  the 
present  century,  and  were  the  invention  of  Bramah. 

Water-closets  are  by  some  eminent  makers  divided  simply 
into  two  classes:  independent  water-closets  (that  is,  where  each 
water-closet  is  separate  and  distinct,  with  its  own  branch  or 
waste  pipe  connection  between  the  basin  and  vertical  soil-pipe, 
and  fittings),  and  combined  closets,  or  latrines  (that  is,  water- 
closets  so  arranged  that  a  number  of  basins  discharge  into,  or 
apertures  communicate  with,  one  common  horizontal  trough  or 
receiver,  which  is  connected  to  the  soil-pipe).  These  two 
classes  they  again  subdivide  into  valve-closets  and  hopper- 
closets,  the  latter  comprising  all  water-closets  not  having  any 
working  parts  or  mechanism.  If,  however,  hopper-closets 
derive  their  name  from  the  basins  being  hopper-shaped,  or 
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from  their  performing  the  functions  of  hoppers,  then  valve- 
closets,  the  basins  of  which  are  usually  every  whit  as  near  in 
resemblance,  and  whose  duty  is  identical,  should  be  classed 
as  a  variety  of  hopper-closet,  and  we  should  thus  revert  to  the 
two  classes,  viz.,  independent  and  combined. 

So  numerous  have  the  various  patterns  of  water-closet  be- 
come, however,  that  the  writer  conceives  it  to  be  advisable, 
for  the  sake  of  clearness  of  description,  to  divide  them  into  a 
much  larger  number  of  classes,  leaving  the  old-fashioned 
funnel-shaped  hopper-closet  pans  or  basins  (to  which  the 
name  was  originally  no  doubt  given  on  account  of  their 
striking  resemblance  in  form  to  hoppers),  long,  short,  and 
wide,  with  or  without  flushing  rims  or  arms,  to  stand  by  them- 
selves as  representatives  of  that  class. 

With  this  object  in  view  water-closets  have  been  divided 
into  eight  principal  classes,  viz.,  the  hopper-closet,  the  pan- 
closet,  the  valve-closet,  the  wash  or  flush-out  closet,  the  wash 
or  flush-down  closet,  the  syphonic  closet,  the  trough-closet  or 
latrine,  and  the  slop  or  waste  closet. 

A  water-closet  should,  if  practicable,  be  placed  in  a  wing, 
and  be  as  much  as  possible  separated  and  cut  off  from  the 
main  portions  of  the  dwelling-house  by  forming  the  approach 
thereto  through  a  corridor  or  passage,  having  abundant  means 
of  cross  ventilation.  If  this  arrangement  be  unattainable,  a 
water-closet  should  be  situated  against  an  outer  wall,  and  have 
a  windoAV  opening  to  the  external  air,  and  carried  up  to  as 
near  the  ceiling  as  possible.  Ventilators  under  the  control  of 
the  user  of  the  closet  should  also  be  provided,  so  as  to  ensure 
a  current  of  fresh  air  passing  through  the  place,  and  thus  pre- 
venting the  possible  lodgment  of  any  foul  and  noxious  gases 
therein.  Water  for  flushing  water-closets  should  not  be  sup- 
plied from  a  cistern  having  a  draw-off  tap  for  domestic  use, 
but  should  have  a  separate  cistern.  Where  this  is  impracticable 
on  the  score  of  expense  or  otherwise,  they  may  be  cut  off 
by  the  use  of  water-waste  preventing  cisterns,  some  types  ot 
which  will  be  found  described  later  on  under  that  head. 

Slops  from  the  bed-chambers  should  never  be  thrown  down 
a  water-closet  of  the  ordinary  construction.  Specially  arranged 
basins  are  provided  adapted  for  use  either  as  a  closet  or  as  a 
slop-sink.  It  is  far  preferable,  however,  in  large  houses,  to 
provide  a  properly  constructed  slop-sink  placed  against  an 
external  wall  contiguous  to  the  bed-chambers.  An  easy  plan 
is  to  carry  the  pipe  from  this  sink  out  through  the  wall,  and  to 
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carrange  it  to  discharge  at  the  foot  into  a  gully-trap,  the  said 
pipe  being  provided  with  a  copper  flap-valve  on  its  lower 
extremity,"  but  no  trap  being  provided  under  the  slop-sink. 
Should,  however,  the  waste  from  the  sink  discharge  directly 
into  the  soil-pipe,  it  must  be  properly  trapped,  and  due  pre- 
cautions taken  to  prevent  the  water  in  the  said  trap  from 
being  syphoned  or  sucked  out  when  the  said  soil-pipe  is  being 
flushed.  A  proper  supply  of  water  for  flushing  purposes 
should  be  laid  on  to  the  slop-sink. 

The  soil-pipe  from  a  water-closet  should  be,  as  before  stated, 
of  lead  or  iron,  and  the  joints  should  be  perfectly  tight.  It 
should  be  situated  externally  to  the  house,  and  should,  when 
possible,  be  carried  up,  in  its  full  diameter,  to  a  height  of  two 
or  three  feet  above  the  roof  for  ventilating  purposes,  and  so  as 
to  be  well  clear  of  all  windows. 

Types  of  the  difterent  classes  of  closets  above  mentioned  are 
described  and  illustrated  seriatim  later  on  in  this  chapter, 
and  the  various  advantages  and  disadvantages  connected 
with  each  of  them  are  set  forth.  In  the  choice  of  a  water- 
closet,  the  peculiar  circumstances  of  each  particular  case 
must  naturally  play  an  important  part,  but  where  no  specific 
objections  are  in  the  way,  the  best  and  simplest  form,  in 
the  opinion  of  the  writer,  is  the  wash  or  flush-down  closet, 
in  which  there  is  no  metal  work  to  corrode,  or  working  parts 
to  get  out  of  order.  It  must,  however,  be  borne  in  mind 
that  no  closet  will  remain  long  in  order,  or  in  a  sanitary 
condition,  unless  due  and  proper  attention  be  paid  to  it. 

Especial  care  must  be  taken  to  choose  a  basin  and  S  or  P 
trap  designed  on  thoroughly  sanitary  principles.  Those  con- 
structed on  the  pedestal  system,  with  the  basin  and  trap  formed 
in  one  piece,  are  to  be  preferred.  The  basin  should  be  of  such 
a  shape  as  to  avoid  as  much  as  possible  fouling,  and  the  flush 
should  be  so  spread  or  directed  as  to  cleanse  every  portion 
thereof,  a  rim  flush  where  properly  arranged  being  preferable 
to  that  formed  by  a  spreader.  To  avoid  fouling  the  sweep  of 
the  basin  should  be  easy  and  steeper  at  the  rear.  The  surface 
of  water  normally  resting  in  the  basin  should  be  as  large  as 
possible.  The  bore  of  the  trap  should  be  uniform  throughout. 
The  sweep  of  the  trap  should  be  easy,  and  so  designed  as  to 
admit  of  the  whole  trap  being  thoroughly  flushed  with  a  mini- 
mum ciuantity  of  water,  and  the  said  trap  should  not  have  any 
corners  wherein  a  deposit  of  soil  might  possibly  take  place. 

It  should  be  particularly  borne  in  mind  that  it  is  necessary, 
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to  ensure  complete  safety,  to  have  the  trap  fitted  with  an  anti- 
syphonage  or  ventilating  pipe,  otherwise  a  risk  will  be  run  of 
the  said  trap  being  syphoned  out  by  the  passage  of  water  or 
slops  down  the  soil-pipe.  An  anti-syphonage  pipe  consists  in 
a  pipe  communicating  with  the  upper  part  of  the  trap  and  the 
atmosphere.  The  seat,  as  also  the  flap  of  the  closet,  should  be 
hung  on  hinges,  and  there  should  be  no  boxing  or  casing  sur- 
rounding it,  but  it  should  be  open  so  as  to  admit  of  a  perfectly 
free  ventilation  of  the  space  around  the  apparatus,  and  of  its 
being  kept  well  cleaned  out.  The  height  of  the  seat  from  the 
floor  level  should  not  exceed  one  foot  four  inches. 

Test  for  Cleansing  Capacity  of  a  Water-Closet. — A 

handy  method  of  ascertaining  approximately  whether  the  shape 
of  a  basin  is  favourable  to  its  being  efficiently  cleansed  by  the 
flush,  and  also  the  relative  cleansing  power  of  different  flushes 
and  water-waste  preventers,  is  to  paint  the  interior  of  the  said 
basin  or  pan  with  a  mixture  of  lampblack  size  and  water. 
This  mixture  must  be  of  such  a  consistency  as  to  admit  of  the 
basin  being  evenly  covered  with  it,  and  must  neither  run  ofl" 
nor  dry  too  rapidly.  Whether  or  not  the  basin  is  constructed 
upon  proper  lines  for  cleansing,  can  be  readily  ascertained  by 
admitting  the  usual  flash,  and  noting  the  surface  thereof  that 
is  cleared  of  the  composition.  The  value  of  flushes  of  differ- 
ent amounts  and  of  varying  velocities  can  be  also  easily  esti- 
mated in  this  manner. 

The  above  is  a  very  usual  method  of  testing  the  comparative 
merits  of  variously  shaped  basins,  and  the  cleansing  capacity 
of  a  given  flush  under  favourable  conditions  ;  but  it  would  be 
obviously  impossible  and  absurd  to  imagine  that  by  a  few  such 
trials  the  future  behaviour  of  a  closet  that  will  be  subjected  to 
severe  and  constant  use,  and  most  likely  liable  to  receive  all 
manner  of  unfair  treatment,  can  be  gauged. 

Moreover,  it  has  been  found  in  practice  that  some  closets 
giving  particularly  favourable  results  in  the  cleansing  of  the 
basin  when  tested  in  the  above  manner,  are  not  good  clearing 
basins,  paper  or  other  matter  being  carried  round  and  round 
in  a  sort  of  vortex  or  whirlpool  formed  by  the  flush  in  the  said 
basins,  and  remaining  behind  at  the  termination  of  the  said 
flush.  This  is  a  serious  drawback,  as  after  the  closet  has  been 
used  several  times  in  succession,  an  accumulation  is  likely  to 
take  place,  and  the  trap  to  become  choked,  unless  the  closet 
be  flushed  several  times  in  succession  without  being  used. 
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The  Hopper  Closet. — Hopper  closets  may  be  subdivided 
into  three  classes— the  long  hopper,  the  short  hopper,  and  the 
wide  hopper.  They  con- 
sist of  conical- shaped 
basins  (Fig.  32),  and  are 
identical  in  form,  the 
difference  between  the 
first  two  being  only  in 
length,  and  in  the  case 
of  the  latter  in  the  size 
of  the  aperture  or  apex 
of  the  basin.  Hopper 
basins  are  usually  fitted 
to  an  S  or  P  trap,  and 
are  sometimes  designed 
to  be  used  with  a  flushing 
arrangement  of  some  de- 
scription and  sometimes 
not.  In  the  latter  case 
the  contents  of  the  basin 
are  washed  into  the  soil- 
pipe  by  pouring  in  slops 
or  water  by  hand. 

Hopper  basins  are  in 
shape  peculiarly  suited 

for  becoming  foul,  and  are  in  every  way  objectionable.  They 
should  under  no  circumstances  be  either  put  in,  or,  where 
found  already  fixed,  be  retained  in  use. 

The  Pan  Closet. — The  pan-closet  is  a  type  of  closet  once 
extensively  employed,  and  still  frequently  to  be  met  with  in 
the  older  class  of  houses.  The  pan-closet  is  in  reality  a  species 
of  valve-closet,  the  pan  and  water  contained  therein  acting  as 
a  sort  of  valve  and  forming  a  water  seal  or  trap  in  addition  to 
that  in  the  trap  beneath.  As,  however,  pan-closets  do  not 
possess  a  valve  adapted  to  bear  against  a  seating  and  form  a 
tight  joint  that  will  stand  pressure,  it  is  \  better  to  distinguish 
them  as  a  class  by  themselves,  and  not  to  confound  them  with 
the  valve-closets  proper.  Pan-closets  have  been  made .  in 
great  varieties,  the  differences,  however,  being  entirely  in  de- 
tails of  construction,  and  the  main  characteristics  remaining 
always  practically  the  same.  These  characteristics  are  shown 
in  the  diagram.  Fig.  33.    They  consist  essentially  in  a  basin 


Fig.  32. 
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fitted  with  a  pan,  a  container,  and  a  D,  or  helmet  trap.  The 
lead  safe  or  tray  shown  is  usually  omitted  in  the  commoner 
types  of  this  closet. 

The  great  objection  to  the  use  of  the  pan-closet  is  this  con- 
tainer (see  Fig.  33),  which  is  situated  directly  beneath  the 
basin,  and  which  must  necessarily  be  of  large  dimensions  to 
admit  of  the  requisite  movement  of  the  pan  to  and  from  the 
lower  end  of  the  basin.    This  container  is  a  constant  source 


Fig-  33- 


of  danger,  and  altogether  an  abomination.  The  trap  which  is 
placed  below  the  container  is  also  most  objectionable,  being  a 
leaden  trap  of  either  the  type  known  as  a  *'  helmet"  or  a  "  D  " 
trap,  both  of  which  are  of  a  form  and  construction  highly 
favourable  to  the  retention  and.'accumulation  of  deposit.  D  and 
helmet  traps  have  been  removed  from  old  houses  where  they 
had  been  in  use  for  a  number  of  years,  and  were  found  to  be 
nearly  completely  choked  up  with  foul  deposit. 


WATER-CLOSETS. 


57 


The  Valve  Closet. — The  valve-closet  proper — that  is  to 
say,  a  closet  wherein  a  valve  adapted  to  bear  against  a  seating 
and  form  a  tight  joint  is  provided  at  the  outgo  from  the  basin 
—is,  according  to  some  authorities,  the  best  form  of  water- 
closet.  One  great  advantage  undoubtedly  possessed  by  valve- 
closets  is  that  they  have  a  double  trap  or  seal,  inasmuch  as,  in 
addition  to  the  hydraulic  or  water  seal  in  the  ordinary  S  or  P 
trap,  there  is  a  close-fitting  tight  valve  covered  with  water,  a 
double  safeguard  being  thus  provided  against  the  egress  of 
sewer  gas  from  the  drains.  Moreover,  the  amount  of  water 
retained  in  the  basin  by  the  valve  is  considerable  (usually 
about  one  gallon),  and  when  upon  opening  the  said  valve  this 
body  of  water  is  suddenly  liberated,  and  in  a  bottom  outlet 
valve-closet  drops  directly  into  the  trap,  it  carries  everything 
before  it,  and  the  usual  flush  following  into  the  basin,  the  latter 
and  the  trap  are  effectively  cleansed  and  cleared.  The  bottom 
outlet  valve-closets  are  much  superior  to  those  with  side  outlet 
valves. 

The  chief  drawbacks  to  the  use  of  valve-closets  are  that 
they  are  expensive ;  that,  having  more  or  less  mechanism  and 
moving  parts  formed  of  metal,  they  are  naturally  liable  to  de- 
terioration from  corrosion  and  wear  and  to  get  out  of  order, 
thus  entailing  more  frequent  repairs  ;  and  that,  when  carelessly 
used  pieces  of  paper — which,  when  thick  and  large,  have  an 
especial  tendency  to  cling  or  stick  to  the  sides  ot  the  basins — 
are  liable  to  get  between  the  valves  and  their  seatings,  thus 
preventing  the  latter  from  completely  closing  and  forming 
water-tight  joints,  and  permitting  the  after-flush  water  to 
escape  and  the  basins  to  remain  dry,  when,  if  the  closets 
be  used  in  that  condition,  fouling  of  the  said  basins  takes 
place. 

It  may  be  taken,  however,  that  where  expense  is  only  a 
matter  of  secondary  consideration,  and  the  closets  are  certain 
to  receive  the  attention  whenever  required  of  persons  com- 
petent to  maintain  the  working  parts  in  proper  order,  no  better 
or  safer  form  of  water-closet  can  be  adopted  than  the  valve- 
closet  with  bottom  outlet.  It  should  have  a  rim-flushed  basin, 
the  simplest  possible  mechanism,  and  a  valve-box  of  the 
smallest  possible  dimensions. 

Pedestal  valve-closets  are  now  made  requiring  no  wood- 
work casing,  and  fitted  with  a  hinged  flap-seat. 

All  valve-closets  must  be  provided  with  a  proper  overflow, 
which  should  be  high  up  and  of  ample  dimensions,  and  not  a 
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few  small  holes  just  above  the  normal  water-line,  and  commu- 
nicating through  a  pipe  with  the  valve-box. 

A  substantial  leaden  safe  or  tray,  8  lbs.  to  the  foot,  having  a 
li-inch  waste-pipe  carried  through  the  outer  wall,  and  fitted 
at  its  outer  or  free  extremity  with  a  brass  flap-valve,  should  be 
placed  beneath  the  closet. 

A  pufif-pipe,  about  one  inch  in  diameter,  should  be  taken 
from  the  valve-box  through  the  outer  wall,  and  its  free  end  be 
also  fitted  with  a  brass  flap-valve.  This  pipe  relieves  the  air 
from  the  valve-box  when  the  closet  is  operated. 


Fig.  34- 


The  outlet  or  branch  pipe  from  the  trap  should  be  of  lead, 
and  should  be  joined  to  the  soil-pipe  (when  a  leaden  one  is 
employed)  by  means  of  a  wiped  joint. 

When  several  closets  are  arranged  to  discharge  mto  the 
same  soil-pipe,  a  ventilating  or  anti-syphonage  pipe  should 
be  carried  from  the  top  of  each  trap,  and  into  the  said  soil- 
pipe,  at  a  point  above  the  level  of  the  uppermost  closet. 

Figs  34,  36,  and  37  illustrate  various .  patterns  of  valve- 
closets"  made  by  Messrs.  J.  Tylor  and  Sons,  Limited  London. 
Those  shown  in  Figs.  34  and  37  requu-e  traps  under  floor- 
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level  ;  that  shown  in  Fig.  36  is  fitted  with  a  trap  above 
the  floor-level.  The  latter  class  of  closet  is  useful  for 
taking  the  place  of  an  old  pan-closet,  where  the  existing 
soil-pipe  branch  comes  straight  up  to  the  floor-line,  and 
thus  avoiding  the  trouble  and  expense  otherwise  entailed  in 
altering  the  said  branch.  In  the  case  of  valve-closets  with 
the  trap  arranged  above  the  floor-line,  especial  care  must  be 
taken  to  see  that  sufficient  space  is  provided  below  the 
valve  to  allow  the  contents  of  the  basin  to  pass  away  clear 
of  the  said  valve.  This  re- 
quisite depth  below  the  valve 
being  sometimes  sacrificed, 
and  the  joint  between  the 
trap  outlet  and  the  soil-pipe 
branch  being  a  very  difficult 
one  to  make. 

The  valve-closet,  illustrated 
in  Fig.  34,  has  a  white  china 
or  earthenware  basin  of 
semi-spherical  form,  having  a 
trapped  weir  overflow  fitted 
with  a  removable  cleaning 
cover,  and  so  arranged  as  to 
be  efifeclively  flushed  at  each 
action  of  the  closet,  thereby 
avoiding  fouling.  The  pull-up 
is  of  a  parallel  action  pat- 
tern, thereby  rendering  it 
easier  to  operate,  and  avoid- 
ing the  unsightly  appearance 
of  a  pull-up  not  fitted  with 
a  parallel  motion,  and  which 
consequently  moves  through 
an  arc  of  a  circle  when 
operated. 

This  improved  parallel  motion  device  consists  in  a  slide 
or  motion  block  moving  in  a  slot  or  groove  in  suitable  guide- 
bars,  and  connected  or  coupled  to  the  valve-operating  lever 
by  a  forked  link  or  connecting  piece.  The  pull-up  thus  moves 
in  a  vertical  direction,  with  comparatively  little  friction,  instead 
of  obliquely  or  through  an  angle. 

]''or  regulating  the  supply  of  water  from  the  service  pipe,  a 
special  patented  apparatus  is  provided,  shown  more  clearly  in 
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the  enlarged  sectional  view,  Fig.  35.  A  proper  after-flush  is  pro- 
vided for  trapping.  The  use  of  this  regulator  enables  any  number 
of  closets,  no  matter  in  what  part  of  the  building  they  may  be 
placed,  to  be  supplied  from  one  down-pipe,  thereby  admit- 
ting of  all  intermediate  cisterns,  service  boxes,  cranks,  and 
wires,  &c.,  being  dispensed  with.  The  apparatus  is  worked  by  a 
pull-up  handle  in  precisely  the  same  manner  as  is  usual  in 
other  valve-closets.  If  the  handle  be  propped  or  tied  up,  the 
valve  which  is  fitted  on  a  plunger  or  follower,  free  to  move 


Fig.  36. 


through  a  suitable  distance  in  a  socket  or  carrier  formed  on 
the  valve-spindle  or  stem  (and  is  held  up  in  the  said  socket 
and  kept  off  its  seating  during  the  initial  movement  of  the 
valve-stem  or  spindle  by  capillary  attraction,  adhesion,  or 
suction),  falls  partly  by  gravity  and  partly  by  the  pressure  of 
the  water,  and,  closing  on  the  seating,  instantly  stops  the  flow 
of  water.  This  action  takes  place  after  a  few  gallons  of  water 
have  passed.  When  the  pull-up  handle  is  lowered,  the  valve- 
plunger  or  follower  resumes  its  normal  position  in  the  socket 
or  carrier  on  the  valve-stem  or  spindle,  and  is  ready  for  the 
next  operation.  A  bye-pass,  fitted  with  a  small  tap  (not  shown 
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in  the  drawing),  is  provided  for  regulating  the  speed  of  the 
descent  of  the  valve-operating  lever. 

The  patent  valve-closet,  shown  in  Fig.  36,  is  fitted  with  a 
lead  trap  arranged  above  the  floor-level.  The  parallel  action 
pull,  the  regulator  valve,  and  the  weir  overflow,  are  substan- 
tially similar  to  those  described  with  reference  to  Fig.  34. 
The  basin  is  of  a  square  or  rectangular  shape,  and  of  large  area 
at  the  top,  thereby  rendering  it  adapted  for  use  as  a  slop-sink 
without  necessitating  its  being  fitted  with  an  earthenware  cover 
or  slop-top.  The  basin  has  a  flushing  rim,  and  the  lead  trap 
is  so  designed  as  to  be  reversible. 

Fig.  37  illustrates  a  patent  valve-closet  (Roger  Field's  pat- 


Fig.  37 


tern).  This  closet  is  fitted  with  a  handsome  brass  collar  and 
pull-up,  the  patent  parallel  motion,  a  china  basin  with  flushing 
rim  of  an  improved  form,  and  an  after-flush  arrangement  for 
trapping.  The  valve-box  is  enamelled  on  the  interior  to  pre- 
vent corrosion.  The  overflow  arrangement  consists  in  a  weir 
formed  in  the  side  of  the  basin  (shown  on  the  right-hand  side 
of  the  drawing),  and  having  a  lip  by  means  of  which  the  excess 
of  water  is  conducted  or  delivered  on  to  the  lead  tray  or  safe 
which  is  fixed  below  the  apparatus  ;  this  tray  or  safe  must  in 
this  case  be  formed  extra  deep,  and  be  provided  with  a  waste 
pipe  of  ample  bore  to  carry  off  any  water  that  may  pass  over 
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the  overflow  weir.  It  will  be  obvious  that  a  closet  fitted 
with  a  basin  having  an  overflow  of  this  pattern  must  not  be 
used  for  slops.  If  this  latter  rule  be  strictly  adhered  to,  no  better 
form  of  overflow  can  be  employed,  as  there  is  no  chance  of 
fouling  taking  place,  such  as  may  occur  when  the  said  overflow 
is  connected  with  the  box  or  trap  of  the  closet. 

In  the  above  closets  the  valves  are  of  that  kind  or  class 
wherein  a  metal  disc  is  supported  on  an  arm  or  lever,  and  is 
moved  to  and  from  the  seating  on  the  outgo  from  the  basin  by 
means  of  a  spindle  rotatably  mounted  in  suitable  bearings 
provided  in  the  sides  of  the  valve-box,  and  having  firmly 
secured  on  its  projecting  extremity  a  slotted  crank-arm  con- 
nected by  a  stud  or  pin  with  a  weighted  lever  pivoted  at  one 
end  to  the  valve-box  cover,  and  coupled  at  or  near  the  other 
end  to  the  pull.  When  this  latter  lever  is  raised  through  the 
medium  of  the  said  pull,  the  valve  is  moved  away  from  its 
seating,  or  opened  to  permit  the  discharge  of  the  contents  of 
the  basin  taking  place.  On  the  release  of  the  pull  the  lever  is 
returned  to  its  normal  position  by  gravity,  and  the  valve  is 
closed  and  retained  firmly  against  its  seating,  so  as  to  form  a 
tight  joint,  by  the  counterweight  upon  the  free  end  of  the  said 
lever.  The  metal  discs  or  plates  forming  the  valves  are 
usually  provided  with  discs  or  rings  of  india-rubber  to  facilitate 
the  formation  of  a  water-tight  joint. 

Many  other  forms  of  valves  have  been  designed  which  space 
does  not  admit  of  mentioning  in  this  little  book.  Mention 
may  be  made,  however,  of  one  of  extremely  novel  design, 
for  which  a  patent  was  granted  in  1887.  In  this  arrangement 
the  valve  consists  in  a  metal  tube  fitted  to  rotate  within 
another  tube.  Both  these  tubes  have  formed  in  them  a  hole 
or  aperture  of  sufficient  dimensions,  and  the  outgo  from  the 
closet-basin  is  to  be  connected  to  the  outer  tube  in  such  a 
manner  that  the  said  outgo  will  be  coincident  with  the  hole  or 
aperture  in  the  said  outer  tube.  It  will  be  readily  understood 
that  by  imparting  to  the  inner  tube  or  valve  a  half-turn  in  one 
or  the  other  direction,  the  aperture  to  the  basin  can  be  closed 
or  opened.  One  of  the  advantages  claimed  by  the  inventor 
for  this  pattern  of  closet-valve  is  that  it  cannot  become  choked, 
and  prevented  from  closing  properly  upon  its  seating  by  pieces 
of  paper  or  other  matter,  as,  should  any  such  substance  remain 
in  the  aperture,  it  would  be  cut  or  shorn  off  during  the  closing 
movement.  The  inconvenience  caused  by  the  failure  of  trap- 
ping the  after-flush  in  the  basin  is  thus  avoided. 
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A  closet  having  some  novel  features,  and  known  as  the 
"  Twin  Basin  Valve  Closet,"  has  been  invented  by  a  Mr.  Pear- 
son. This  closet  is  a  combination  of  a  wash  or  flush-out  and  a 
valve-closet.  It  comprises  a  double  basin,  or  a  basin  having 
two  compartments,  one  of  which  is  beneath  the  aperture  in  the 
seat,  and  communicates  with  the  other  compartment,  which 
latter  is  underneath  the  casing,  and  is  connected  directly  with 
the  soil-pipe,  with  or  without  the  interposition  of  a  suitable 
trap,  but  is  normally  closed  by  a  plug-valve,  so  coupled  or 
connected  by  a  vertical  rod  to  a  handle  or  pull,  as  to  be  under 
control  of  the  user  of  the  closet.  In  the  latter  compartment  is 
fitted,  moreover,  a  ball-cock  or  valve,  retained  normally  in  a 
closed  position  by  the  body  of  water  contained  in  the  said 
compartment.  This  ball-cock  or  valve  governs  the  supply  of 
water  to  the  flushing-rim  of  the  first  or  main  basin  or  compart- 
ment. When  the  plug-valve  in  the  second  or  auxiliary  com- 
partment or  basin  is  opened,  the  body  of  water  in  the  latter 
escapes,  and  the  ball  or  float  descending,  a  flow  of  water  takes 
place  through  the  said  ball-cock  or  valve  and  flushing-rim,  so 
long  as  the  said  plug-valve  is  kept  open,  and  the  contents  of 
the  other  compartment  are  washed  out  by  the  said  flush  and 
pass  down  the  soil-pipe.  The  above  closet  is  usually  fitted 
with  a  lead  urinal  or  slop-top. 

The  Wash  or  Flush-oufc  Closet. — The  wash  or  flush- 
out  closet  is  of  the  type  known  as  "pedestal,"  that  is,  it  is 
uninclosed,  and  made  of  sufficient  strength  to  support  a  hinged 
wooden  flap-seat.  The  basin  and  trap  are  either  formed  in  one 
piece,  or  they  may  be  constructed  in  separate  pieces,  and  the 
basin  is  provided  with  a  dip  or  well,  in  which  a  lodgment  of 
water  takes  place,  and  into  which  the  excreta  falls  when  the 
closet  is  used  ;  the  outlet  to  the  trap  is  partially  concealed  from 
view.  This  class  of  closet  was  in  extensive  use  up  to  a  com- 
paratively short  time  back,  and  was  highly  esteemed  by  some 
first-class  authorities  on  sanitary  matters.  It  has,  however,  of 
late  fallen,  in  some  quarters,  into  a  certain  amount  of  disre- 
pute. The  chief  objections  raised  to  this  class  of  closet  are 
that  fouling  of  the  basin  is  apt  to  occur,  and  that  the  trap  is 
not  so  well  cleared  as  where  the  flush  descends  directly  into 
it,  and  its  initial  velocity  is  not  lost  or  impaired  in  clearing  the 
dip  or  well  in  the  basin.  Moreover,  the  fact  of  the  outlet 
being  mostly  concealed  from  view,  if  it  adds  somewhat  to  the 
appearance  of  the  basin  when  new,  is,  on  the  other  hand, 
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highly  objectionable,  inasmuch  as  it  admits  of  the  said  outlet 
becoming  foul  without  the  fact  being  noticeable  to  those  using 
the  closet. 

Numbers  of  these  closets  are,  however,  still  in  use,  and  they 
are  even  now  advocated  by  many,  and,  if  of  an  improved  design, 
appear  to  give  satisfaction.  Undoubtedly  the  above-named 
faults  can  be,  to  a  great  extent,  overcome  by  paying  a  proper 
attention  to  the  design,  and  constructing  the  basins  and  wells 
or  dips  therein  on  such  lines  as  to  ensure  their  being  as  self- 


of  the  latter  being  broken  off  by  frost.  The  down  or 
seivice-pipe  is  connected  by  a  strong  wiped  joint  indicated  at 
A,  to  a  brass  bent  inlet  arm,  which  latter  is  connected  by 
means  of  a  screw  cap  or  union,  shown  at  B,  to  a  special  metal 
spreader  c  fitted  in  a  hole  or  aperture  provided  in  the  basin. 
This  arrangement  admits  of  the  basin  being  used  with  a  right 
or  left-hand,  or  a  straight  supply,  and  the  use  of  an  mdia- 
rubber  or  putty  joint  is  dispensed  with.  The  clearing  action 
of  the  flush  is  shown  in  the  drawing. 

Figs.  39  and  40  show  two  flush  or  wash-out  basins  designed 
by  Messrs.  G.  Farmiloe  and  Sons,  London.    The  basins  are 


clearing  and  cleans- 
ing as  possible. 


!^  '  -—3 

Fig.  38- 


Fig.  38  illustrates 
in  vertical  central 
section  a  wash  or 
flush-out  closet  pa- 
tented by  Mr.  Mil- 
ton Syer,  London. 
The  basin  and  trap, 
which  latter  is  of  an 
S  pattern,  are  ot 
earthenware,  and  are 
constructed  in  one 
piece,  on  easy  lines, 
and  the  dip  in  the 
basin  forming  the 
well  is  so  arranged 
as  to  offer  the  least 
possible  obstruction 
to  the  flush.  The 
basin  is  formed  with- 
out an  arm,  thereby 
avoiding  the  liability 
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provided  with  S  traps,  and  are  constructed  separate  from  the 
said  traps,  and  that  shown  in  Fig.  40  has  a  ventilating  or  anti- 
syphonage  pipe-socket.  Either  of  these  basins  can  be  fitted 
with  a  P  trap  if  desired. 

Amongst  other  advantages  claimed  for  these  closets  are  the 
following  : — The  very  efficient  water-seals  in  the  traps.  The 
traps  themselves  exceptionally  small  in  cross  section,  thereby 
reducing  the  quantity  of  water  requiring  displacement  to  litile 
more  than  half  the  usual  quantity — a  very  important  considera- 
tion where  the  flush  is  limited  to  two  gallons.  The  extreme 
contraction  of  the  traps  and  easy  curves  employed  which  im- 
part a  high  velocity,  and  consequently  great  scouring  power  to 


Fig.  39-  Fig.  40. 


the  flush,  the  heaviest  as  well  as  the  lightest  charges  being 
readily  disposed  of,  and  every  portion  of  the  basins  thoroughly 
cleansed.  The  dead  water  in  the  basins  unusually  deep,  and 
the  front  thereof  curved  to  the  form  taken  by  the  fall  of  the 
water,  thereby  tending  to  avoid  the  soiling  often  complained 
of  in  these  kinds  of  closets.  The  bevelled  rims  admit  of 
the  closets  being  used  as  slop-closets  or  urinals  without  incon- 
venience. 

The  Wash  or  Plush-down  Closet, — When  constructed  on 
true  sanitary  principles  this  closet  is  (as  already  mentioned) 
the  best  for  all-round  use  in  private  dwelling-houses.  Simi- 
larly to  the  wash  or  flush-out  closet,  it  is  of  the  "  pedestal " 
type,  and  may  be  formed  either  in  one  piece  with  the  trap 
or  separate  therefrom.    These  closets  are  known  by  some 
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makers  as  *'  Pedestal  Hopper  Closets."  As  before  mentioned, 
the  forms  of  the  basins  and  traps  are  important  points,  as  if  the 
said  basms  and  traps  be  not  designed  with  the  proper  sweep 
they  will  be  perpetually  giving  trouble  by  fouling. 


Fig.  41. 


An  objection  to  this  form  of  water-closet  is  that,  there 
being  only  one  trap  (instead  of  two,  as  in  the  valve-closet), 
should  any  leakage  take  place,  or  should  the  water  in  the 


trap  be  removed  by  syphonage  (where  several  closets  are 
connected  to  the  same  soil-pipe,  or  from  a  large  body  of 
water  being  suddenly  discharged  into  it  from  a  bucket,  slop- 
pail,  or  the  like),  or  in  case  the  closet  should  not  be  used 
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for  a  length  of  time,  by  evaporation,  there  is  nothing  to  pre- 


Fig.  43. 


vent  the  foul  sevver-gases  escaping  from  the  soil-drain  into 
the  house.     The  previously-de- 
scribed class  of  closets  (wash  or 
flush-down  closets)  are  naturally, 
from  their  construction,  equally 
liable  to  these  accidents.   The  first 
of  these  defects  (leakage)  is  a  very 
unlikely  occurrence,  as  in  the  case 
of  a  stoneware  or  earthenware  trap 
it  would  be  absolutely  impossible, 
unless  the  trap  were  actually  frac- 
tured, in  the  case  of  an  enamelled 
iron  trap,  unless  faulty  to  start  with, 
it  would  have  to  become  corroded 
right  through,  and  in  the  case  of  a 
lead  trap  it  would  have  to  become 
punctured  in  some  manner.  When 
lead  traps  are  used,  however,  they 
should  always  be  drawn  and  not 
cast,  as  the  latter  are  liable  to  be 
I     defective  through  blow-holes.  The 
second  (syphonage)  is  easily  ob- 
viated by  the  provision  of  a  proper 
anti-syphonage  pipe ;  and  the  third 
(evaporation)  would  require  the 
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closet  to  have  been  left  unused  for  a  very  long  period,  and 
is  only  likely  to  occur  in  the  case  of  an  unoccupied  and 
neglected  house. 

Figs.  41,  42,  and  43  show  three  patterns  of  flush-down 
closets,  also  designed  by  Messrs.  G.  Farmiloe  &  Sons.  In  all 
three  patterns  the  basins  are  constructed  separate  from  the 
traps,  Figs.  41  and  42  showing  S  traps,  and  Fig.  43  a  P  trap. 
The  trap  shown  in  Fig.  42  is  provided  with  a  socket  for  a 
ventilating  or  anti-syphonage  pipe.    The  basins  have  flushing- 


Fig-  45 


rims,  and  that  shown  in  Fig.  43  has  a  square  fixed  slop-top, 
thus  rendering  it  suitable  for  use  as  a  slop-sink  when  desired. 

Fig.  44  illustrates  a  flush  or  wash-down  pedestal-closet, 
designed  by  Mr.  J.  Jones,  Chelsea.  The  closet  is  shown  ready 
fixed  for  use,  and  fitted  with  one  of  Jones's  Patent  Water- 
Waste  Preventers,  particulars  of  which  will  be  found  under  that 
head  (see  Fig.  100).  The  closet  is  compact  and  well  designed  ; 
there  is  a  large  surface  of  water  in  the  basin,  and  the  trap  is  of 
uniform  size  of  bore  throughout,  and  its  formation  is  such  as  to 
leave  no  corner  where  soil  can  become  deposited.  The  outlet 
from  the  trap  is  so  arranged  as  to  be  concentric  with  the  basin, 
thereby  enabling  this  closet  to  be  used  for  replacing  one  of 
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the  old  condemned  pan-type  of  closet  with  the  minimum 
amount  of  expense. 

Figs.  45,  46,  and  47 
show  three  patterns  of 
wash  or  flush  -  down 
closets,  designed  and 
made  by  Messrs.  Tylor 
and  Sons,  Limited  (Lon- 
don). That  shown  in 
Fig.  45  has  an  earthern- 
ware  basin,  and  is  fitted 
with  a  lead  P  trap, 
secured  to  the  outgo  of 
the  said  basin  by  means 
of  a  brass  ring  or  collar, 
and  set  screws,  the  said 
joint  is  placedwell  above 
the  water-seal  of  the 
trap,  thereby  obviating 
the  danger  of  sewer  gas 
passing  into  the  house 
in  case  of  a  faulty  joint 
through  careless  fixing. 
The  basin  is  formed 
almost  vertical  to  the 
rear  to  avoid  fouling, 
and  the  front  is  taken 
down  to  the  outgo  in  an 
easy  sweep.  The  trap 
being  of  lead  facilitates 
the  formation  of  a  sound 
joint  between  it  and  the 
soil-pipe  branch.  A  ven- 
tilating or  anti-syphon- 
age  pipe  should  be 
carried  up  from  the  top 
or  crown  of  the  trap. 

The  closet,  illustrated 
in  Fig.  46,  is  a  patent 
form  of  pedestal  closet. 
It  is  shown  in  the  draw- 
ing as  fixed  ready  for  use, 

and  fitted  with  a  seat  action,  thj^t  is  to  say,  the  hinged  flap-seat 


Fig.  46. 
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is  SO  coupled  or  connected  to  the  operating  lever  of  a  water- 
waste  preventer,  that  the  latter  will  be  set  in  action  each  time 
the  said  closet  is  used,  a  counterbalance  weight  automatically 
raising  the  said  seat  when  the  person  using  the  closet  rises 
therefrom.  The  trap  is  formed  of  lead,  and  the  joint  between 
it  and  the  outgo  from  the  basin  is  above  the  water-line.  The 
water-waste  preventing  cistern,  shown  in  the  illustration,  will  be 
found  described  under  that  heading,  with  reference  to  Fig.  93. 

Fig.  47  shows  a  closet  with  an  enamelled  cast-iron  basin  and 
S  trap,  formed  in  separate  pieces,  and  connected  together  by 
flanges  and  bolts,  with  a  red-lead,  india-rubber  insertion,  or 


Fig-  47- 


other  joint.  The  trap  is  fitted  with  a  cleansing  or  clearing  cover, 
secured  in  position  by  thumb  or  wing  nuts,  and_  having  a  joint 
made  in  a  similar  manner  to  that  between  the  basin  and  trap,  and 
also  with  a  socket  for  fixing  a  ventilating  or  anti-syphonage  pipe. 
The  form  of  basin  shown  in  the  illustration  is  fitted  with  a 
spreader  (the  inlet  arm  for  the  flushing  or  service-pipe  is 
concealed  in  the  drawing),  but  it  is  also  constructed  with  a  flush- 
ing rim.  The  cleansing  or  clearing  cover  can  be  very  easily 
removed  and  replaced  in  position. 

The  Syphonio  Discharge  Wash  or  Plush-down  Closet. 
 This  type  of  wash  or  flush-down  closet  is  only  a  subdivision 
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of  the  class  previously  described  (wash  or  flush-down  closets), 
and  it  might  have  been  included  under  that  head.  There  is, 
however,  a  very  essential  difference  in  the  action  of  clearing 
the  basin  and  trap  when  put  in  operation. 

The  principle  upon  which  this  closet  works  is  that  of  setting 
up  syphonic  action  when  the  flush  takes  place,  which  syphon ic 
action  operates  in  a  powerful  manner  to  withdraw  the  contents 
of  the  pan  or  basin,  sucking  through  the  intercepting  trap  the 
water  resulting  from  the  flush,  and  also  the  other  contents  of 
the  said  basin. 

These  closets  are  efhcient  in  their  action,  insomuch  as  having 
great  self-cleansing  and  clearing  powers.  A  syphonic  closet  must 
be  fitted  with  a  water-waste  preventer,  having  a  main  flush  and 
an  after-flush,  or  some  other  arrangement  for  securing  an  after- 
flush  to  charge  the  basin  and 
trap  must  be  provided. 

Fig.  48  shows  a  syphonic 
closet  made  by  Messrs. 
Winser  &  Co.,  Pimlico.  The 
basin  has  a  flushing  rim,  and 
both  it  and  the  syphon  or 
trap  are  formed  of  earthen- 
ware, in  one  piece,  and  are 
of  the  pedestal  pattern,  the 
connection  between  the  outgo 
of  the  earthenware  trap  and 
the  soil-pipe  branch  can  be 
easily  made,  and  a  perfectly 
sound  joint  ensured  by  sol- 
dering it  to  the  lead  safe  or  tray  beneath  the  closet,  or  by 
forming  a  flange  on  same,  which  can  be  firmly  clipped  (as 
shown  in  the  drawing)  between  the  underside  of  the  closet  and 
the  floor,  and  a  perfectly  tight  joint  thus  formed. 

As  will  be  seen  from  the  drawing,  a  dip  or  bend  is  provided 
in  the  connection  between  the  trap  or  syphon,  and  the  soil- 
pipe  branch,  and  the  bore  of  the  pipe  above  it,  on  the  soil-pipe 
side  of  the  said  bend  or  dip,  is  slightly  reduced.  A  certain 
amount  of  water  remains  in  the  well  or  recess  formed  by  this 
bend  or  dip,  and  this,  together  with  the  said  reduction  in  the 
bore  of  the  pipe,  admits  of  syphonic  action  being  set  up  in  the 
trap  to  forcibly  clear  or  suck  out  the  entire  contents  of  the 
basin,  directly  a  certain  predetermined  amount  of  water  passes 
into  the  said  syphon  or  trap  during  the  flushing  of  the  closet. 
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If  this  bend  or  dip  and  reduction  were  not  provided  in  the 
soil-pipe  branch,  or  the  connection  thereto,  too  large  an  amount 
of  the  flushing  water  would  be  consumed  in  glutting  the  trap  or 
syphon  and  starting  its  action. 

Fig.  48A  illustrates  a  syphonic  discharge  closet  made  by  Mr. 
George  Jennings,  Lambeth  (Jennings  and  Morley's  Patent), 


Fig.  48A. 


which  combines  a  water-closet,  urinal,  and  slop-sink.  It  will 
be  seen  from  the  drawing  that  the  down  or  service  pipe  from 
the  flushing  cistern  is  provided  with  two  connections  to  the 
basin,  the  one  being  connected  with  the  flushing  rim  of  the 
latter  in  the  usual  manner,  whilst  the  other  is  connected  to  the 
top  of  the  long  leg  of  the  syphon  marked  d  in  the  drawing. 
E  is  a  puff  or  relief  pipe  for  admitting  of  the  escape  of  the  air 
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from  the  said  syphon  when  started.  The  flush  from  the  cistern 
is  thus,  it  will  be  seen,  divided  into  two  streams,  one. stream 
passing  through  the  flushing  rim  and  scouring  the  basin,  and 
the  other  rushing  down  the  leg  d  expelling  the  air  contained 
therein  through  the  said  puff  or  relief  pipe,  and  starting  the 
syphonic  action  to  forcibly  suck  or  draw  out  the  entire  contents 
of  the  said  basin.  The  basin  is  recharged  with  w^ater  by  the 
after-flush  from  the  cistern.  The  body  of  dead  water  in  the 
basin  has  a  depth  of  six  inches,  a  surface  area  of  twelve  inches 
by  ten  inches,  and  the  depth  of  the  seal  is  three  inches.  The 
outgo  from  the  basin  is  coupled  to  the  lead  trap  by  means  of  a 
special  patented  outlet  joint,  thus  forming  an  absolute  and 
permanent  air-tight  connection  thereto. 

When  the  closet  is  fixed  over  a  shallow  trap,  a  suitable  pipe 
must  be  provided  for  preventing  the  syphonage  of  the  basin 
taking  place  whilst  slops  are  being  emptied  into  it.  This  pipe 
should  be  connected  to  the  syphonic  leg  d  and  taken  through 
the  external  wall  and  connected  to  the  main  ventilation  pipe 
or  shaft  above  the  highest  fittings,  or  continued  up  above  the 
roof  of  the  house.  When  the  closet  is  fixed  over  a  trap  having 
a  two-inch  anti-syphonage  pipe,  either  a  pipe  or  valve  may  be 
used,  and  if  the  first  be  employed  it  may  be  either  taken 
through  the  external  wall,  or  fixed  inside  parallel  with  the 
down  or  service  pipe  from  the  cistern.  These  closets  are  in 
use  in  municipal  and  other  public  buildings,  clubs,  institutions, 
and  in  many  private  residences,  and  are  made  in  a  great  number 
of  different  patterns  and  materials,  suitable  for  various  require- 
ments. 

The  Trough.  Closet  or  Latrine. — Trough  closets  or  la- 
trines, or  combined  closets,  are  adapted  for  use  in  barracks, 
police-stations,  colleges,  board-schools,  factories,  workhouse 
unions,  and  other  places  where  large  numbers  of  persons  are 
congregated,  and  consequently  extensive  water-closet  accom- 
modation is  required. 

A  range  of  trough  closets  usually  consists  in  a  long  iron  or 
stoneware  trough  running  beneath  the  seats  of  a  large  number  of 
se])arate  compartments  or  closets,  or  a  continuous  seat  having 
a  number  of  apertures,  the  said  trough  being  flushed  a  predeter- 
mined number  of  times  during  each  day  automatically  or  other- 
wise. If  trough  closets  are  not  flushed  at  sufficiently  frequent 
intervals,  and  are  not  otherwise  looked  after,  they  are  apt  to 
become  intolerably  offensive.   The  walls  of  the  troughs  become 
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encrusted  with  deposits  from  the  feces  and  urine,  and  the  beds  of 
the  said  troughs  remain  full  of  excrementitious  matters,  thus  caus- 
ing the  atmosphere  of  the  closets  to  be  loaded  with  stenches  of 
the  foulest  possible  description,  and  not  infrequently  becoming 
the  cause  of  contagion  and  disease.  Trough  closets  should  be 
flushed  at  least  once  in  every  hour  during  the  day,  and  the 
amount  of  water  discharged  at  each  flush  into  the  trough  should 
be  sufficient  to  displace  the  whole  of  the  contents  of  the  said 
trough,  a  flush  (properly  directed)  of  from  eighty  to  one 
hundred  gallons,  or  about  ten  to  twelve  gallons  per  seat  being 
required  to  cleanse  a  trough  twenty-four  feet  long. 

When  properly  flushed  and  otherwise  attended  to,  trough 
closets  need  not  be  condemned  on  sanitary  grounds,  but  where 
water  is  expensive  they  are  frequently  objected  to  on  account 
of  this  large  amount  of  water  that  has  to  be  consumed  to  main- 
tain them  in  a  sanitary  condition. 

A  latrine  or  trough  closet,  on  the  syphonic  discharge  prin- 
ciple, designed  by  Mr.  G.  Jennings,  is  shown  in  Fig.  48B. 
This  closet  consists  essentially  in  basins  or  pans  of  highly- 
glazed  vitrified  stoneware,  or  of  enamelled  iron,  having  a  large 
water  surface  and  connected  together  by  means  of  stoneware, 
or  cast-iron  pipes.  The  discharge  and  overflow  valves  are  pre- 
ferably placed  in  the  closet  set  apart  for  the  master,  foreman, 
or  other  person  in  authority,  which  closet  is  situated  at  one  end 
of  the  range,  and  may  be  kept  locked.  The  latrines  must  be 
connected  with  an  automatic  syphon  flushing  tank,  having  an 
arrangement  for  ensuring  an  efficient  after-flush,  and  capable  of 
being  adjusted  to  operate  at  any  desired  intervals. 

The  operation  of  this  apparatus  is  as  follows,  that  is  to  say, 
at  each  discharge  of  the  automatic  flushing  tank  the  water 
escapes  through  the  outlet  and  also  through  a  branch-pipe 
terminating  at  the  further  end  of  the  latrine  range,  which  latter 
stream  is  so  directed  as  to  drive  the  contents  of  the  pans 
towards  the  outlet.  At  the  same  time  a  jet  of  water  passing 
through  the  other  branch  and  entering  immediately  at  the  top 
of  the  straight  discharge-pipe  is  so  directed  by  the  conforma- 
tion of  this  inlet  as  to  glut  the  latter  and  exhaust  the  air, 
thereby  setting  up  syphonic  action  through  the  syphon  con- 
necting the  first  or  that  pan  or  basin  nearest  the  said  discharge- 
l)ipe  therewith.  This  syphonic  action  is  maintained  until  the 
whole  contents  of  the  range  of  pans  or  basins  down  to  the 
line  of  syphonage  are  completely  exhausted.  The  after-flush 
of  the  automatic  flushing  tank  or  cistern  then  raises  the  level 
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of  the  dead  water  in  the  pans  or  basins  to  the  normal  water 
line. 

Fig.  49  iUustrates  a  patent  earthenware  trough  closet  made  by 
Messrs.  ]3oulton  and  Co., 
London.  This  closet  is 
simple  in  design,  and  can 
be  adapted  for  the  accom- 
modation of  any  reason- 
able number  of  persons. 
The  trough  is  made  in  cy- 
lindrical-socketed lengths 
adapted  to  be  put  to- 
gether with  cement  joints, 
and  each  of  these  lengths 
has  a  short  flanged  branch 
to  which  is  secured  a  ring 
of  wood  to  form  a  seat. 
The  first  of  these  lengths 
is  fitted  with  an  inlet  in- 
tended to  be  connected 
with  the  down,  service,  or 
flush-pipe  from  an  auto- 
matic flushing  tank,  or 
cistern,  and  the  last  length 
is  provided  with  an  outlet 
or  outgo  to  be  connected 
with  the  soil  drain,  or  the 
branch  thereto,  and  so 
arranged  as  to  form  a 
weir,  to  trap  or  retain  a 
sufficient  body  of  dead 
water  in  the  trough  for 
the  excreta  to  fall  into. 

Fig.  50  shows  a  cast- 
iron  trough  closet,  con- 
structed by  Messrs.  J. 
Tylor  and  Sons,  London. 
This  closet  consists  in  a 
trough  of  a  semi-cylin- 
drical shape  in  transverse 

section,  formed  in  flanged  sections,  and  having  short  feet  or 
legs,  by  means  of  which  it  is  so  supported  as  to  rest  clear  of  the 
ground,  thereby  admitting  of  a  thorough  cleansing  being  effected 
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all  round,  and  permitting  the  occurrence  of  any  leakage  in  the 
joints  between  the  sections  or  elsewhere  to  be  instantly  detected. 
The  sections  are  fitted  with  hinged  wooden  seats,  which  can 
be  raised,  as  shown  in  the  drawing,  so  as  to  admit  of  access 
being  obtained  to  the  interior  of  the  trough  for  cleansing  or 
other  purposes.  The  first  section  of  the  trough  is  closed  at  its 
outer  end,  and  is  fitted  with  a  water-supply  or  flushing  pipe ; 
and  the  last  section  of  the  said  trough  is  also  closed  at  its  outer 
end,  and  is  fitted  with  a  waste-plug  which  also  forms  an  over- 
flow. This  plug  has  a  separate  lock-up  cover,  and  when  the 
trough  is  flushed  the  said  plug  must  be  lifted  clear  away  so  that 
the  whole  trough  can  be  thoroughly  cleansed.  When  in  use 
the  water  stands  normally  up  to  the  level  of  the  overflow  pipe. 

The  Slop  or  Waste  Closet.—  The  class  of  closets  known 
under  the  above  title  are  intended  to  be  intermittingly  flushed 
throughout  the  day  by  the  water  that  has  been  employed  for 
washing  the  person  or  clothes,  or  for  other  domestic  use.  To 
use  this  water  to  any  advantage  it  must  be  collected  and  stored 
until  a  certain  quantity  is  obtained,  and  the  body  of  water  be 
then  suddenly  and  automatically  discharged  into  the  closet. 
This  end  is  usually  attained  by  employing  a  tipper — that  is  to 
say,  a  vessel  or  receptacle  pivoted  in  a  chamber — -and  so 
arranged  and  balanced  that  when,  but  not  until,  completely 
full,  it  will  over-balance,  and  turning  upon  its  pivots  suddenly 
discharge  its  contents.  To  accomplish  this  object  the  waste- 
pipes  from  the  scullery  sink,  bath,  &c.,  are  made  to  empty  into 
a  pipe  leading  to  this  chamber  and  discharging  into  the  said 
tipper,  which  may  be  arranged  to  hold  three  gallons  or  any 
other  predetermined  quantity  of  waste  or  slop-water  that  may 
be  considered  capable  of  giving  a  flush  sufficient  to  ensure  a 
useful  effect. 

This  system  is  obviously  valuable  for  outside  closets  in  rural 
districts,  and  especially  for  the  smaller  class  of  cottage  dwell- 
ings, for  which  latter  indeed  it  would  seem  to  possess  advantages 
which  cannot  be  overlooked  ;  and  it  aff'ords  a  ready  and  econo- 
mical means  of  doing  away  with  the  fever-breeding  and  repug- 
nant cesspools  or  middens,  and  other  unwholesome  and 
off'ensive  systems. 

Fig.  51  is  a  sectional  perspective  view  showing  the  complete 
arrangement  of  a  Patent  Slop  or  Waste  Water-closet,  designed 
by  Messrs.  Gates  and  Green,  Limited,  Halifiix.  As  will  be  seen 
from  the  drawing,  the  waste-pipe  from  the  kitchen  or  scullery 
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sink  discharges  into  an  open  channel,  terminating  in  a  gully  trap, 
with  a  hinged,  or  removable  grid  or  grating.  This  trap  is  con- 
nected by  a  four-inch  pipe  with  the  tipper  chamber,  the  lower  end 
of  which  is  curved,  and  forms  an  easy  or  slow  bend,  and  commu- 
nicates through  another  four-inch  pipe  with  the  lower  extremity 
of  the  closet  pan  ;  the  latter  is  connected  by  means  of  a  six- 
inch  pipe  with  an  intercepting  trap  connected  to  the  drain. 

The  tipper  is  so  supported  on  pivots  or  trunnions  in  the 
chamber,  that  when  in  its  horizontal  or  normal  position  it  rests 
against  a  suitable  stop,  as  shown  in  full  lines  in  the  drawing; 
but  when  full  it  capsizes,  or  turns  on  its  pivots,  and  assumes 
the  position  shown  by  the  dotted  lines  in  the  drawing,  so  as  to 
suddenly  discharge  its  contents.  The  upper  end  of  the  tipper 
chamber  is  closed  by  a  removable  block  or  grid,  thus  admitting 
of  access  being  obtained  to  the  said  chamber  lor  the  inspection 
and  cleansing  of,  or  repairs  to,  the  tipper.  A  recess  or  depression 
is  provided  in  the  bottom  of  the  basin  forming  a  well  to  retain 
a  certain  amount  of  liquid,  thereby  preventing  soiling  of  the  said 
basin  or  pan  when  used.  The  intercepting  or  disconnecting 
trap  is  provided  with  two  additional  access  holes  or  inlets,  that 
communicating  with  the  drain  being  hermetically  closed  by 
means  of  a  suitable  plug  or  cover,  and  the  other  being  fitted 
with  an  access-pipe,  which  is  carried  up  to  the  level  of  the 
ground,  and  is  also  tightly  closed  by  a  suitable  plug  or  cover. 


CHAPTER  X. 


Dry-Earth  System,  Earth,  Ash,  and  Peat 
Closets,  and  Privies. 

The  idea  of  employing  earth  in  closets  was  first  thought  of  by 
the  late  Rev.  Henry  Moule,  M.A.,  of  Fordington,  Dorset.  This 
gentleman,  about  the  year  i860,  was  induced  to  turn  his  atten- 
tion to  the  matter  by  the  necessity  of  introducing  some  improve- 
ment in  the  village  with  which  he  was  connected,  which  village 
then  had  the  usual  arrangement  of  cesspits,  and  was  suffering 
from  the  troubles  and  diseases  commonly  attendant  upon  this 
system.  Mr.  Moule  devised  a  simple  form  of  apparatus  for  use 
in  the  closets  throughout  the  village,  which,  if  crude  in  design, 
was  yet  the  germ  from  which  has  sprung  the  comparatively 
perfect  apparatus  now  manufactured  by  Moule's  Patent  Earth 
Closet  Company,  Limited,  London.  It  is  possible  that  the 
reverend  gentleman  may  have  first  taken  his  idea  from  the 
Bible,  where  we  find  in  Deuteronomy  very  explicit  directions 
given  by  that  most  eminent  of  early  sanitarians,  Moses,  which 
prove  that  he  was  perfectly  acquainted  with  the  value  of  earth 
as  a  deodoriser  and  disinfectant,  and  was  fully  alive  to  the 
necessity  of  proper  sanitary  precautions  being  adopted  where 
large  numbers  of  people  were  congregated  together. 

The  earth  system  has  been  defined  in  the  following  manner 
by  Dr.  Buchanan  in  a  report  "  On  the  Dry-Earth  System  of 
Dealing  with  Excrement,"  forming  part  of  the  Appendix  to  the 
Twelfth  Report  of  the  Medical  Officer  of  the  Privy  Council, 
published  in  September,  1870  : — "  It  is  desirable  to  begin  with 
a  definition  of  the  dry-earth  system.  It  consists  in  the  appli- 
cation, with  the  greatest  procurable  detail,  of  dry  earth  to  fresh 
human  excrement,  and  in  the  subsequent  removal  and  use  of 
the  mixture  for  agricultural  purposes.  In  so  far  as  detailed 
application  is  not  made,  or  as  the  earth  is  not  dry,  or  the 
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excrement  not  fresh,  or  the  mixture  otherwise  dealt  with,  the 
dry-earth  system  is  departed  from.  It  is  essential  that  this 
definition  should  be  kept  in  mind,  as  allegations  respecting  the 
action  of  the  dry-earth  system  have  been  made  from  the  experi- 
ence of  places  where  the  primary  conditions  of  the  system  have 
scarcely  been  attempted  to  be  fulfilled. 

"  As  regards  the  principle  of  the  earth  closet,  the  evidence 
as  to  the  powers  of  dry  earth  is  unequivocal.  If  about  a  pound 
and  a-half  of  suitable  earth,  carefully  dried,  be  thrown  over  a 
dejection,  all  smell  from  it  is  forthwith  removed,  and  if  the 
same  quantity  be  mixed  with  half-a-pint  of  urine  the  latter  is 
absorbed.  The  mixture  of  earth  with  stool  and  urine  is  not 
only  inoffensive  when  fresh,  but  remains  so  after  keeping  for 
two  or  three  months  or  longer. 

''The  process  which  goes  on  in  the  mixture  is  obviously  one 
of  disintegration  and  of  some  combination  between  the  earth 
and  the  organic  matter,  as  is  evidenced  by  the  disappearance 
of  stools,  and  even  of  paper,  among  the  other  constituents  of 
the  compost.  But  the  absence  of  foetor  from  the  mixture  of 
earth  with  stool  or  urine,  even  with  prolonged  keeping,  shows 
that  decomposition  in  the  ordinary  sense  does  not  take  place." 

By  the  proper  application  of  a  sufficient  quantity  of  dry  earth 
to  the  stool,  the  ammoniacal  fermentation,  which  usually  com- 
mences in  the  excrement  deposited  in  privy-pits  or  cesspits  in 
about  two  hours,  is  completely  arrested. 

The  principle  of  the  present  earth  system,  therefore,  is 
founded  upon  this  now  well-known  power  which  dry  earth 
possesses  of  thoroughly  deodorising,  disinfecting,  and  absorb- 
ing fsecal  matter,  a  certain  given  quantity  of  earth  applied  in 
detail  to  fresh  excrement  completely  destroying  all  smell  and 
absorbing  all  noxious  vapours. 

The  general  line  upon  which  most  modern  closets  con- 
structed upon  this  system  work,  comprises  the  employment  of 
a  reservoir  intended  to  contain  dry  earth,  peat,  or  ashes,  and 
provided  with  mechanism  so  arranged  as  to  measure  and 
properly  deliver,  either  automatically  or  otherwise,  a  regulated 
and  predetermined  charge  of  the  material  each  time  the  closet 
is  used.  The  differences  between  the  various  patterns  are  in 
the  details  of  construction  of  this  reservoir,  and  the  automatic 
or  other  delivery  mechanism. 

Earth,  ash,  or  peat  closets  are  unsuitable  for  general  use  in 
large  cities  or  towns,  by  reason  of  the  difficulty  experienced  in 
removing  and  dealing  with  the  soil,  but  they  are  of  undoubted 
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value  and  utility  in  small  towns  and  villages,  and  thinly  popu- 
lated districts,  and  they  are  even  of  greater  usefulness  in 
isolated  country  houses,  being  equally  valuable  either  in  the 
mansion  or  cottage,  and  more  particularly  in  any  case  where 
the  soil  can  be  utilised  as  manure. 

The  first  requisite  in  order  to  ensure  the  efficient  working 
of  an  earth  closet  is  the  provision  of  a  proper  supply  of  suit- 
able earth  of  a  loamy  nature,  perfectly  dry  and  finely  sifted ; 
sand  should  never  be  employed,  as  it  possesses  but  little 
deodorising,  disinfecting,  or  absorbent  qualities. 

The  best  and  cheapest  mode  of  procuring  the  requisite 
supply  of  dry  earth,  is  to  dry  and  store  up  a  sufficient  supply 
during  the  summer  months  to  last  through  the  year.  If  this 
cannot  be  conveniently  done,  it  may  either  be  dried  artificially 
by  the  kitchen  range,  in  cases  where  a  small  supply  only  is 
required,  or  for  larger  amounts  a  special  stove  may  be  employed. 

The  amount  of  earth  required  to  deodorise  and  disinfect 
the  excrement  each  time  that  an  earth  closet  is  used  is  about 
one  and  a-half  pounds  of  dry  earth,  or,  say,  about  one  hundred- 
weight of  earth  per  week  for  every  six  persons  using  the  closet. 

If  the  earth,  after  use  in  the  closet,  be  kept  in  a  dry  place 
for  six  weeks  or  so,  during  which  time  it  has  been  occasionally 
turned  over,  it  may  be  used  over  again,  and  this  process  may 
be  repeated  two  or  three  times.  It  is  stated  by  the  manufac- 
turers of  earth  closets,  that  earth  that  had  been  used  experi- 
mentally as  many  as  twelve  times  was  found  to  be  perfectly 
inoffensive.  When  the  earth  has  been  passed  through  the  closet 
twice  or  more  its  value  as  a  manure  is  greatly  enhanced. 

Dry  peat-dust,  ready  for  use,  can  be  obtained  from  the 
manufacturers  of  peat  closets. 

Certain  clauses  contained  in  the  model  bye-laws  at  the  end 
of  the  book  relating  to  this  class  of  closet  should  also  be 
perused  when  dealing  with  the  subject. 

Earth  Closets. — Fig.  52  illustrates  an  earth  closet  designed 
and  manufactured  by  Moule's  Patent  Earth  Closet  Company, 
Limited  (London).  In  this  arrangement  of  closet  the  charge 
of  earth  is  delivered  from  the  hopper,  shown  at  the  rear  of  the 
apparatus,  on  the  pulling  up  of  a  handle  in  the  seat  of  the 
closet.  _  In  using  this  closet  care  must  be  taken  to  keep  the 
reservoir  supplied  with  fine  dry  earth  of  a  loamy  nature. 
When  a  movable  receptacle  for  the  filth  is  employed,  after 
such  receptacle  has  been  emptied,  a  charge  of  earth  should  be 
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delivered  into  the  said  receptacle  before  the  closet  is  again 
used.  Where  a  fixed  receptacle  oi  vault  is  used  the  heap  of 
filth  which  is  formed  immediately  under  the  hole  in  the  seat 
should  be  periodically  levelled  off,  and  when  the  said  vault 
has  been  emptied,  a  layer  of  earth,  at  least  two  inches  thick, 
should  be  spread  over  the  bottom  before  the  closet  is  used! 
In  pulhng  the  handle  of  the  closet  care  should  be  taken  to  do 
so  with  a  slight  jerk  in  order  to  ensure  the  efficient  working  of 


Fig.  52. 


the  delivery  mechanism.  On  no  account  should  any  slops  or 
other  liquids  be  emptied  into  the  receptacle.  This  closet  will 
work  equally  well  with  either  earth,  ashes,  or  charcoal. 

The  quantity  of  earth  discharged  at  each  operation  of  the 
apparatus  is  about  a  pint  and  a-half,  thirty-five  operations 
consuming  about  one  cubic  foot.  When  desired,  and  space 
permits,  the  apparatus  may  be  fixed  with  the  earth  reservoir 
carried  up  to  a  sufiicient  height  to  hold  up  to  three  hundred 
or  more  charges  of  earth,  and  arrangements  made  to  carry  on 
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the  supplying  of  the  reservoir,  from  either  the  inside  or  the 
outside  of  the  building  as  may  be  desired. 

When  the  closet  is  fixed  upstairs,  it  should  be  fitted  over  a 
twelve-inch  diameter  glazed  earthenware  or  stoneware  pipe, 
placed  vertically,  and  the  lower  end  of  which  terminates  above 
a  suitable  vault  or  tank  ;  or  a  receptacle  may  be  suspended 
beneath  the  seat  by  means  of  chains.  When  a  vault  is  used 
it  should  be  constructed  so  as  to  be  perfectly  watertight.  The 
most  suitable  dimensions  for  the  vault  are  as  follows,  the  width 
should  be  equal  to  that  of  the  closet,  and  it  should  be  about 
four  feet  from  front  to  back,  and  from  two  to  four  feet  in  depth. 
This  vault  need  not  be  emptied  out  until  quite  full,  as  the 
excreta  will  combine  intimately  with  the  earth,  and  the  product 
be  both  innoxious  and  inodorous. 

Many  other  different  patterns  of  earth  closets,  to  meet  vary- 
ing requirements,  are  manufactured  by  the  same  company, 
which  the  hmited  space  at  disposal  will  not  admit  of  describing 
in  these  pages. 

Ash.  Closets. — These  do  not  differ  in  any  material  point 
from  those  arranged  to  work  with  dry  earth,  indeed,  as  already 
mentioned,  the  closet,  illustrated  in  Fig.  52,  will  work 
equally  well  with  ashes  as  it  will  with  earth,  but  the  former 
material  is  far  inferior  as  a  deodorising  agent,  and  the  value  of 
the  manure  produced  as  a  fertiliser,  when  ashes  are  employed, 
either  by  themselves  or  admixed  with  earth,  is  gready  re- 
duced. 

Peat  Closets. — Three  forms  of  patent  portable  peat-dust 
closets,  manufactured  by  the  Moss  Litter  and  Peat-Dust 
Closets  Company,  Limited  (F.  E.  Clotten,  Managing  Director), 
London,  are  illustrated  in  Figs.  53,  54,  and  55.  Fig.  53  shows 
in  the  foreground  a  night-soil  pan,  or  barrel  fitted  with  a  lid 
or  cover,  having  an  india-rubber  insertion  and  a  lever  arrange- 
ment for  forming  an  hermetical  gas-  or  air-tight  joint.  The 
closet  shown  on  the  right-hand  side  is  an  upright-backed  one 
with  automatic  action,  the  lid  or  cover  being  so  arranged  that 
each  time  it  is  closed  it  will  operate  suitable  mechanism  to 
discharge  a  sufficient  quantity  of  peat-dust  from  the  reservoir 
situated  in  the  upright  back  of  the  closet,  and  to  sprinkle  it  on  the 
excrement  in  the  pail.  An  elongated  slot  or  aperture  is  formed 
m  the  front  of  the  said  reservoir,  which  aperture  has  a  glass 
plate  let  into  it,  thus  forming  a  window  through  which  the 
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amount  of  dust  in  the  reservoir  can  be  readily  ascertained,  and 
the  risk  of  the  supply  accidentally  running  short  can  be  thus 
avoided.  The  upper  part  of  the  reservoir  can  be  opened  or 
removed  for  filling  purposes.  The  closet  shown  on  the  left- 
hand  side  is  provided  with  a  special  lid  or  cover,  which  also  forms 
a  reservoir,  and  which  is  so  arranged  that  each  time  it  is  closed  a 


Fig-  S3- 


sufficient  quantity  of  the  peat-dust  is  discharged  and  sprmkled  on 
the  excreta  in  the  pail  or  pan.  The  action  of  this  reservoir  lid 
is  clearly  shown  in  the  sectional  detail  view.  These  closets  can 
also  be  readily  fixed  over  existing  middens  or  cesspits  by  merely 
removing  the  bottom  boards  of  the  said  closets.  It  is  a  good 
plan  to  provide  in  this  case  a  large  portable  galvanised  iron 
tank  or  barrel  fixed  on  wheels,  and  to  so  arrange  the  midden 
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Fig.  54- 


or  cesspit  that  this  tank  or  barrel  can  be  introduced  below  the 
closet. 

Figs.  54  and  55 
illustrate  a  portable 
peat-dust  commode 
made  by  the  same 
company.  This  article 
is  intended  to  super- 
sede the  ordinary 
commode  for  use  in 
bedrooms.  The  seat 
is  movable,  and  the 
top  cover  is  provided 
with  an  automatic 
peat-dust  sprinkling 
box,  which  is  sub- 
stantially similar  to 
that  just  described. 
Fig.  55  shows  the 
commode  open,  and 

Fig.  54  shows  the  appearance  of  the  same  commode  closed. 

The  above  closets  are  more- 
over so  constructed  that,  when 
the  lid  or  dust-box,  or  reservoir, 
is  down  or  closed  a  ventilator  will 
be  opened  to  permit  any  gases 
generated  in  the  pail  to  escape 
into  the  said  reservoir,  and  be 
absorbed  and  disinfected  or  puri- 
fied by  the  peat-dust  contained 
therein. 

Peat-dust  is  said  to  form  an 
exceedingly  valuable  material  for 
use  in  a  dry  closet  for  the  fol- 
lowing, amongst  other  reasons  : — 
It  absorbs  from  nine  to  twelve 
times  its  own  weight  in  liquids 
and  retains  all  ammonia ;  it  effec- 
tually deodorises  the  most  evil- 
smelling  substances,  and  arrests 
all  ammoniacal  fermentation ;  it 
acts  as  a  powerful  disinfectant 

upon  foul  air  or  filthy  soil,  purifying  them  and  destroying 


Fig.  55- 
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fungoid  growth.  Mixed  with  human  excreta  it  forms  a  most 
valuable  nitrogenous  manure 

In  cases  of  virulent  infectious  diseases  it  is  well  to  use 
Bowler's  Patent  Acidulated  Peat-Dust,  or  to  mix  some  powerfd 
disinfecting  powder  with  the  peat-dust  previous  to  putting  it  into 
the  reservoir  or  box  of  the  closet.  puumg  inio 

By  the  use  of  a  pail  having  a  perfectly  gas-  and  air-tight  lid 

z^^:'^'-'""  ^™  ~' »^  without 


Value  of  Human  Excrement  as  Manure— The  follow- 

ng  data  bearing  upon  the  value  of  human  excreta  in  agricuT- 
ture  when  used  as  a  manure,  and  to  the  effects  of  peat  closet 
manure  on  various  crops,  are  extracted  from  particulars  given 
m  publications  by  Moule's  Patent  Earth  Closet  Comprnv 

pany,  Limbed  '  "^^"'^  '''"'^^^^ 

According  to  the  first-mentioned  firm,  the  value  of  earth  closet 
manure  has  been  estimated  by  various  authorities  at  from  two  to 
three  pounds  per  ton  when  passed  but  once  through  the  closet 
In  an  experiment  made  upon  an  acre  of  land,  a  quarter  of  an 
acre  ot  swede  turnips  were  manured  with  i  cwt  of  earth 
manure  which  had  passed  five  times  through  the  closet  whilst 
the  remaining  three-quarters  of  the  same  acre  were  manured 
with  3  cwt.  of  superphosphate  (then  valued  at  los.  per 
ton).  The  turnips  grown  on  the  quarter  of  an  acre  with  the 
earth  manure  weighed  one-third  more  than  those  grown  upon 
either  of  the  three-quarters  of  the  acre  dressed  with  super- 
phosphate. The  whole  of  this  crop  was  fed  off,  no  other 
manure  was  used ;  and  the  following  year  the  barley  crop  was 
finer  on  the  one-quarter  of  an  acre  than  on  either  of  the  other 
three-quarters  of  the  acre,  in  the  proportion  of  four  to  three 

On  another  piece  of  land,  earth  which  had  passed  seven 
times  through  an  earth  closet  was  substituted  for  crushed  bones 
at  the  rate  of  i  cwt.  per  acre  on  poor  land,  and  a  finer  crop 
of  white  turnips  could  not  have  been  grown.  Equally  favour- 
able results  were  likewise  obtained  from  other  experiments 
both  on  field  and  garden  crops. 

The  following  is  from  data  given  by  the  latter  company.  A 
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year's  excreta  of  a  full-grown  human  being  consist  on  the 
average  of  no  lbs.  feces,  and  980  lbs.  of  urine,  in  all  1,090  lbs. 
Their'^chemical  composition  and  manurial  value  slightly  vary, 
of  course,  according  to  age,  sex,  quantity  and  quality  digested, 
but  the  following  figures  have  been  found  by  analysis  to  be  the 
average  quantities  of  nitrogen,  phosphoric  acid,  and  potash 
contained  in  the  1,090  lbs. 

Nitrogen,  in  feces,  lb.  ;  in  urine  (as  ammonia),  lbs. ;  total  io|-  lbs. 
Phosphoric  Acid  „       I   lb.;     „  fibs.;     „      if  lbs. 

Potash  „        ^Ib.  ;     „  I  lbs. ;     „     if  lbs. 

Calculating  nitrogen,  phosphoric  acid,  and  potash  to  cost 
respectively  lod.,  3d.,  and  2d.  a  lb.,  a  year's  excrements  of  a 
full-grown  human  being  are  worth  as  manure  : — 

Nitrogen,  9s. ;  Phosphoric  Acid,  4|d.  ;  Potash,  3d. ;  in  all  9s.  7|d. 

The  Eflfeets  of  Peat  Closet  Manure  on  various  Crops. 
— The  Bnmswick  Government  instructed  their  Agricultural 
Privy  Councillor,  Herr  Burstenbinder,  to  experimentally  apply 
peat  closet  manure  to  all  the  principal  crops  grown  in  the 
country  under  the  most  varied  conditions  of  soil,  and  in  his 
report  on  these  experiments  Herr  Burstenbinder  states  that 
results  have  been  uniformly  most  satisfactory  in  every  respect. 
He  lays  particular  stress  upon  the  invariably  observed  fact, 
that  the  manurial  ingredients  contained  in  human  excrements 
when  mixed  with  peat  dust,  decompose  in  the  soil  more  rapidly 
than  farmyard  manure  and  are  more  quickly  absorbed  by  the 
plants,  consequently  requiring  to  be  applied  more  frequently, 
though  in  smaller  quantities  than  farmyard  manure.  He  further 
specially  points  out  the  considerable  advantages  of  the  use  of  peat 
closet  manure  by  market  gardeners  who  desire  to  rapidly  bring 
on  their  crops  so  as  to  reap  the  benefit  of  very  early  marketing. 

The  quantity  of  peat  closet  manure  applied  to  the  land  may 
vary  from  two  to  ten  tons  per  acre,  according  to  nature  of  soil 
and  of  crops  to  be  grown. 

With  an  application  of  five  tons  of  such  manure,  an  acre  of 
cold  stiff  clay  yielded  a  better  crop  of  oats  than  was  got  from 
an  acre  of  light  loamy  land  in  good  manurial  condition. 

The  following  results  of  an  experiment  made  at  Herrenhausen, 
near  Hanover,  illustrate  the  benefit  derived  from  a  heavy  dress- 
ing of  peat  closet  manure  for  potatoe  growing  : — 

Manure  applied  On  sterile  On  medium  On  good 

per  acre.  sandy  soil,  light  soil.  sandy  loam. 

3^  tons  32^  cwt.  57^  cwt.  120  cwt. 

10   »  95  125     „  190  „ 
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For  sandy  or  light  loamy  soil  this  peat  closet  manure  is  pre- 
eminently profitable,  adding  to  such  soil  not  only  readily  assi- 
milable manurial  ingredients  of  highest  value^  but  moreover 
that  valuable  substance  for  consolidating  and  permanently  im- 
proving sandy  soil :  humus. 

Cold  stiff  clay  lands  are  made  more  porous,  allowing  of 
better  aerated  and  easier  cultivation. 

It  may  likewise  be  stated  here,  that  the  appHcation  of  peat 
closet  manure,  as  also  of  peat  moss  litter  manure,  in  no  way 
encourages  the  growth  of  mosses,  as  many  farmers  are  inclined 
to  believe. 

Beans,  peas  and  vetches  sown  on  sandy  soil  previously 
dressed  with  from  three  tons  of  peat  closet  manure  yielded 
heavy  crops  notwithstanding  a  severe  drought,  whereas  on  the 
adjoining  piece  of  like  soil,  which  had  been  dressed  with  three 
tons  of  farmyard  manure,  these  leguminosae  suffered  severely 
from  the  drought  and  produced  in  every  respect  very  poor 
crops. 

On  the  crown  estate  of  Linden,  near  Brunswick,  heavy  clay 
land  dressed  with  five  tons  of  peat  closet  manure  per  acre, 
yielded  the  same  wheat  crop  as  a  similar  piece  of  the  same  land 
dressed  with  ten  tons  of  farmyard  manure,  while  the  quantity 
of  straw  produced  on  the  former  piece  was  considerably  greater 
than  that  on  the  latter. 

On  the  farm  attached  to  the  great  Prussian  State  Prison  at 
Vechta,  light  sandy  soil  manured  with  the  peat  closet  manure 
yielded  15^  times  the  quantity  of  rye  sown  out,  whereas 
dressed  with  an  equal  quantity  of  farmyard  manure,  the  crop 
was  only  lof  fold. 

The  growth  and  production  of  vines,  fruit  trees,  and  every 
kind  of  vegetables  is  most  appreciably  improved  by  a  liberal 
application  of  peat  closet  manure. 

The  grapes  from  vines  dressed  with  both  stable  and  artificial 
manures  analysed  only  76°  oechsle  of  grape  sugar,  whereas  the 
grapes  from  vines  dressed  with  peat  closet  manure  contained 
87°  oechsle  grape  sugar ;  besides  the  latter  grapes  had  ripened 
earlier  and  developed  larger  berries. 

For  asparagus  growing  on  light  sandy  soil,  or  in  sandy 
loam,  this  peat  closet  manure  has  proved  of  exceptional 
value. 

An  asparagus  bed,  covering  about  170  square  yards — soil 
a  light  sandy  loam — the  production  of  which  had  proved  very 
disappointing,  notwithstanding  liberal  dressings  with  farmyard 
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manure,  on  being  dressed  with  an  equal  quantity  of  peat  closet 
manure,  yielded  within  six  weeks  2  cwts.  of  plump,  fleshy  aspa- 
ragus of  finest  quality. 

All  kinds  of  kitchen  garden  vegetables,  as  also  cucumbers 
and  tomatoes  have  invariably  derived  the  most  substantial 
benefit  from  a  liberal  peat  closet  manure  dressing.  Moreover 
the  growth  has  been  more  rapid,  enabling  an  unusually  early 
marketing  of  the  produce. 

Nurserymen  have  found  that  by  mixing  equal  quantities  of 
peat  closet  manure  and  ordinary  soil  they  are  able  to  produce 
surprisingly  splendid  results  in  the  growth  of  camelias,  azaleas, 
laurels,  rhododendrons,  roses,  and  other  garden  plants,  which 
they  cannot  obtain  by  using  any  other  manure. 

The  Disposal  of  House-slops,  &c.,  where  the  Earth 
System  is  in  Use. — This  is  a  matter  which,  in  the  larger  classes 
of  country  residences,  demands  some  serious  consideration 
when  a  system  of  dry  earth  closets  is  installed,  and  the  follow- 
ing plan  has  been  adopted  by  Mr.  H.  J.  Girdlestone,  C.E,, 
Engineer  to  Moule's  Patent  Earth  Closet  Company,  with 
success.  The  slops  from  the  house  are  discharged  into  a  Field's 
patent  self-acting,  or  other  suitable  automatic  flushing  tank  or 
cistern,  having  a  drain  formed  of  well-jointed,  glazed  socket 
pipes,  communicating  with  a  small  tank  placed  in  the  garden 
of  the  house.  Into  this  tank,  which  may  be  about  eighteen  inches 
deep  by  twelve  inches  wide,  and  of  a  length  in  accordance  with 
requirements,  the  slops  are  automatically  discharged  periodi- 
cally from  the  flushing  tank,  as  also  the  surplus  rainwater  from 
the  roof  of  the  house.  From  this  small  tank  sewer  drains  are 
laid  across  the  garden  formed  of  common  three-inch  drain 
pipes,  eight  feet  apart  and  twelve  inches  below  the  surface  of 
the  ground,  having  joints  made  with  mortar  at  the  top  and 
•  bottom  but  being  left  open  at  the  sides.  The  liquid  from  the 
tank  will  ooze  through  the  sides  of  the  joints  of  the  drain- 
pipes and  penetrate  the  surrounding  soil.  By  means  of  this 
simple  plan  the  slops  can  be  effectively  dealt  with,  and  neither 
smell  or  poisoning  of  the  atmosphere  by  foul  gases  be  experi- 
enced, whilst  the  house  slops  and  sink  water  are  turned  to  pro- 
fitable account. 

It  is  said  that  when  pipes  that  had  been  laid  on  this  plan 
were  taken  up  for  inspection  after  having  been  laid  for  a  period 
of  from  eight  to  ten  years,  very  little  mud  was  found,  and  only 
in  one  or  two  places  was  the  working  of  the  system  interfered 
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with  where  bad  laying  of  the  pipes  had  caused  some  shght 
obstruction. 

Privies. — These  are  out-door  closets  used  in  connection 
with  houses  in  the  country.  They  are  usually  very  primitive 
constructions,  consisting  simply  in  a  seat  placed  above  a  privy- 
pit  or  cesspit,  and  the  only  attempt  at  deodorising  generally 
made,  and  that  but  rarely,  is  the  occasional  sprinkling  of 
quicklime  over  the  excrement  in  the  said  privy-pit.  Every 
privy  should  be  fitted  with  a  receptacle  to  hold  a  supply  of 
ashes,  dust,  or  some  other  dry  refuse,  and  a  charge  of  this 
should  be  sprinkled  periodically  upon  the  filth  deposited  in 
the  pit,  either  by  hand,  or  by  means  of  some  suitable  automatic, 
or  other  delivery  apparatus. 

Full  instructions  regarding  the  constructions  and  mainten- 
ance of  privies  will  be  found  in  the  Model  Bye-Laws  at  the 
end  of  this  volume. 


CHAPTER  XI. 


Slop-Sinks,  and  Kitchen  or  Scullery  Sinks. 

Slop-Sinks. — Where  a  separate  slop-sink  is  provided  in 
large  houses  for  the  disposal  of  the  slops  from  bedrooms,  it  is  a 
usual  plan  to  take  the  waste-pipe  direct  out  through  a  wall  to 
the  soil-pipe,  the  branch-pipe  being  trapped  in  a  precisely 
similar  manner  to  that  from  a  water-closet  basin.  As  an  alter- 
native arrangement  the  waste-pipe  may  be  arranged  to  dis- 
charge over  a  gully-trap,  as  has  already  been  described,  the 
end  of  the  said  waste  being  fitted  with  a  flap- valve  {see  p.  52). 

Slop-sinks  are  sometimes  so  constructed  that  they  can  be 
also  used  as  urinals. 

As  before  mentioned,  many  water-closets  (some  of  which 
have  been  described  under  that  heading)  are  made  which  are 
suitable  for  receiving  slops,  and  one  or  other  of  these  will  be 
found  to  be  the  most  convenient  and  cheapest  for  use  in  a 
house  of  moderate  dimensions,  thereby  enabling  a  separate 
slop-sink  or  hopper  to  be  dispensed  with. 

Figs.  56  and  57  show  two  forms  of  household  slop-sinks 
made  by  Messrs.  J.  Tylor  and  Sons,  Limited,  London.  That 
illustrated  in  Fig.  56  has  an  earthenware  basin  and  trap,  the 
latter  being  provided  with  a  socket  to  receive  a  ventilating  or 
anti-syphonage  pipe.  The  basin  is  fitted  with  a  removable 
perforated  bottom  plate,  which  can  be  readily  taken  out  for 
cleansing  purposes,  and  the  top  has  a  high  skirting  to  prevent 
splashing  over  the  sides  and  back.  The  service  or  supply  pipe 
is  fitted  with  a  flushing-tap  and  with  a  rinsing-tap,  or  tap  from 
which  water  can  be  drawn  off  for  domestic  use. 

The  basin  and  trap  are  usually  enclosed  by  a  casing  having 
a  large  door  for  admitting  of  access  to  the  interior  for  cleansing 
or  repairing  purposes,  as  shown  by  dotted  lines  in  the  drawing. 

Fig.  57  shows  a  slop-sink,  having  an  enamelled  iron  basin 
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and  trap.  The  basin  is  fitted  with  a  brass  cobweb  grating,  and 
the  trap  has  a  large  cleaning  or  inspection  cover.  These  slop- 
sinks  are  intended  to  be  fixed  in  a  similar  manner  to  water- 


Fig.  56. 


closets,  and  require  three-inch  waste  or  branch  pipes.  The 
traps  can  be  formed  to  shoot  out  if  required. 

Scullery  or  Kitchen  Sinks.— Scullery  or  kitchen  sinks 
are  usually  made  of  stone,  lead,  enamelled  iron,  or  of  hard 
glazed  stoneware.  Those  made  of  enamelled  n-on,  and  of 
strong,  hard,  well-glazed  stoneware,  are  preferable,  bemg  most 
easily  kept  clean. 
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The  waste-pipe  from  a  sink  should  be  completely  detached 
from  the  drain,  and  arranged  to  discharge  in  the  open  air  above 
the  grating  of  a  guUy-trap. 

It  is  not  uncommon  to  find  kitchen  or  scullery  sinks  con- 


st INS. 


Fig.  57- 

nected  directly  with  the  drains  and  fitted  with  bell-traps. 
These  traps  should  not  be  employed,  as  the  bell  is  liable  to  be 
left  off,  thus  rendering  the  trap  useless.  A  properly  con- 
structed lead  or  brass  trap,  having  an  easy  sweep  and  no 
corners  or  surfaces  liable  to  catch  or  retain  sediment  or  silt, 


and  a  screw-plate  for  removal  for  cleansing  and  clearing  pur- 
poses should  be  used,  and  where  a  bell-trap  is  found  a  substi- 
tution should  be  made  at  once. 

Figs.  58  and  59  show  respectively  an  angular  and  a  rect- 
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angular  kitchen  or  scullery  sink  made  of  enamelled  or  hard 
glazed  stoneware,  designed  and  made  by  Messrs.  J.  Tylor  and 
Sons,  Limited,  London. 


Fig.  60. 


Fig.  60  is  a  deep  cast-iron  enamelled  butler's  or  pantry  sink 
made  by  Messrs.  John  Bolding  and  Sons,  London. 


CHAPTER  XII. 


Gully-Traps. 

Gully-traps,  for  receiving  the  discharge  from  sinks,  baths, 
&c.,  and  also  the  rain  and  surface  water,  are  made  of 
stoneware  or  cast-iron  ;  if  of  the  latter  material  they  should 
be  either  galvanised  or  coated  with  Dr.  Angus  Smith's  or  some 
equivalent  composition  for  preventing  corrosion. 


Fig.  6oA. 


A  gully-trap  should  be  so  constructed  as  to  effectually  clear 
itself  with  the  general  amount  of  flushing  effected  by  the  waste 
water  from  a  dwelling-house.  A  gully-trap  should  be  placed 
outside  a  house,  and  be  favourably  situated  for  taking  the 
discharge  from  the  sinks,  baths,  wastes,  &c.,  and  also  the 
surface-water. 

H 
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Mansergh's  Patent  Combined  Sink,  Yard,  and  House-Drain 
Ventilating-Trap  (Fig.  6oa)  is  fitted  with  a  grating  G  that  can 
be  easily  removed  for  clearing  the  trap  of  deposit.    The  waste- 


Fig.  6i. 


Fig.  62. 


pipe  is  trapped  independently  of  the  yard  or  surface  trap.  A 
suitable  upcast  pipe  is  provided  for  ventilating  purposes,  s  is 
the  waste-pipe  from  the  scullery  or  kitchen  sink,  d  is  the  house 
or  soil  drain,  and  p  is  the  rain-water  or  ventilating  pipe. 


Fis-  63.' 


In  some  instances  the  trap  is  employed  as  a  rain-water  shoe, 
the  rain-pipe  acting  also  as  a  ventilating  pipe.  In  this  case, 
great  care  must  be  exercised  to  see  that  the  point  of  discharge 
is  well  removed  from  any  attic  or  other  window,  and  is  not  so 
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placed  as  to  admit  of  any  foul  gases  escaping  therefrom, 
gaining  access  to  the  interior  of  the  house  through  the  eaves. 

This  can  only  be  accomplished  with  safety  by  carrying  the 
rain-water  pipe  or  fall-spout  well  above  the  eaves  trough,  and 
connecting  it  with  the  latter  through  a  suitable  trap,  such  for 


Fig.  64. 


instance  as  Riley's  patent.  In  this  latter  arrangement  the 
eaves  trough  is  made  to  discharge  in  the  open,  above  a  trap 
formed  on,  or  connected  with,  the  fall-spout  at  a  point  below 
the  open  upper  end.    The  bore  of  the  fall-spout  being  con- 


Fig.  65. 


siderably  larger  than  that  of  the  outlet  from  the  eaves  trough, 
the  said  fall-spout  does  not  become  fully  charged  with  rain 
water,  the  latter  running  down  the  sides  thereof  and  leaving  a 
central  space  constantly  open  for  the  free  passage  of  foul  air  or 
gases  from  the  drains. 
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Figs.  6 1  and  62  show  two  forms  of  stoneware  gully  or  drain- 
traps,  manufactured  by  Messrs.  George  Skey  and  Company, 
Limited,  Tamworth. 

The  taper  form  shown  in  the  perspective  view,  Fig.  61,  has 
a  P  trap,  and  is  provided  with  a  dish-cover.  It  is  also  made, 
as  shown  by  the  dotted  lines,  with  an  S  trap  and  with  a  side 
inlet. 

Fig.  62  is  a  vertical  central  section,  showing  a  rectangular 
form  of  gully  with  a  P  trap,  and  fitted  with  a  grid  or  grating. 
This  trap  is  also  made  with  a  side  inlet,  as  shown  by  the  dotted 
lines. 

Fig.  63  shows  two  views  (front  elevation  and  vertical  trans- 
verse section)  of  an  arrangement  of  trap  manufactured  by 
Messrs.  Gates  and  Green,  Halifax.  This  trap  is  designed  to  be 


so  fixed  as  to  be  flush  with  the  line  of  the  causeway  or  yard- 
level.  The  down  or  waste-pipe  from  the  sink  discharges  below 
the  cast-iron  ventilating  grating,  which  also  affords  a  ready  means 
of  gaining  access  to  the  interior  of  the  trap  for  cleansing  pur- 
poses. A  suitable  upcast-pipe  is  likewise  provided  for  ven- 
tilation at  the  drain  side  of  the  trap,  and  an  inspection  hole 
or  aperture  fitted  with  an  air-  or  gas-tight  cap  or  cover. 

Figs.  64  to  68  illustrate  an  improved  form  of  cast-iron  gully 
or  drain-trap,  designed  and  manufactured  by  Messrs.  Goddard 
Massey  and  Warner,  Nottingham.  Fig.  64  is  of  a  circular  pat- 
tern, and  the  arrangement  of  the  working  parts  are  clearly  shown 
in  the  vertical  central  section,  Fig.  65,  and  in  the  detail  views. 
Figs.  66  and  67.  The  hopper  is  cast  in  one  with  the  top  grate 
or  grid  (Fig.  67),  thereby  reducing  the  evaporating  surface  of 
the  water  to  a  minimum,  and  by  dipping  below  the  overflow 


Fig.  66. 


Fig.  67. 
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grating  forming  the  first  trap.  Surrounding  this  hopper  is  a 
sludge-box  (Fig.  66)  with  a  movable  handle,  which  falls  back 
out  of  the  way,  and  also  a  second  handle  cast  on  the  bottom 
to  facilitate  the  emptying  thereof ;  the  perforations  shown  round 
the  upper  edges  of  this  sludge-box,  whilst  admitting  of  the  free 
passage  of  any  liquids,  effectually  prevent  the  penetration  of 
anything  beyond  the  box  which  would  be  likely  to  conduce 
to  the  choking  of  the  drain,  and  the  upper  part  of  the  box 


Fig.  6?. 


is  so  made  as  to  form  a  second  trap,  which,  however,  is  only 
of  service  for  a  bottom  outlet.  When  constructed  with  a  side 
outlet,  as  shown  in  the  drawing,  another  or  second  trap  is 
effected  by  the  curved  outlet  pipe. 

Fig.  68  shows  a  gully  or  drain-trap  of  similar  construction, 
but  of  rectangular  pattern. 

These  gully-traps  are  coated  with  Dr.  Angus  Smith's  com- 
position for  preventing  corrosion. 


CHAPTER  XIII. 


Intercepting  or  Disconnecting  Traps. 

These  traps,  as  has  been  already  mentioned,  are  intended 
fo  be  interposed  between  the  soil-drain  of  a  house  and  the 
public  sewer,  so  as  to  disconnect  and  cut  it  off  therefrom,  and 
prevent  foul  gases  generated  in  the  latter  from  gaining  access 
to  the  said  soil-drain,  and  thence  through  defective  joints  or 
fittings  into  the  interior  of  the  house.  Intercepting  or  discon- 
necting traps  may  be  divided  into  two  classes,  viz.,  those  which 
by  reason  of  their  shape  are  practically  self-cleansing,  and  those 
which  are  not,  but  are  liable  to  become  choked  by  accu- 
mulations of  filth  or  deposit,  and  are  consequently  sure  to 
become  a  source  of  trouble  and  expense  sooner  or  later.  It 
need  not  be  said  that  the  latter  description  of  traps  should  be 
studiously  avoided. 

It  is  the  general  practice  to  form  a  self-cleansing  intercepting 
trap  of  an  area  smaller  than  that  of  the  drain  or  pipe  dis- 
charging into  it.  It  is  also  well  to  have  a  fall  of  from  two  to 
lour  inches  at  the  inlet  side,  by  which  means  sufficient  power  is 
obtained  through  the  fall  of  the  liquid  or  cascade  to  ensure 
the  resistance  of  the  trap  being  overcome.  In  some  instances 
certain  portions  of  the  trap  are  formed  oval  in  transverse 
section. 

The  inside  of  the  trap  should  be  well  finished  and  perfectly 
free  from  any  asperities  or  roughness,  and  it  should  be  regu- 
lar and  true  in  form. 

Figs.  69  and  70  show  two  forms  of  stoneware  intercepting  or 
disconnecting  traps,  manufactured  by  Messrs.  Doulton  and  Co., 
Lambeth.  That  shown  in  Fig.  69  is  designed  more  especially 
for  use  in  an  inspection  or  intercepting  chamber,  and  is  provided 
with  a  half  socket  for  receiving  a  channel  pipe,  and  with  an 
inspection  arm,  which  can  be  hermetically  closed  by  means  of 
a  plug,  lid,  or  cover. 
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Fig.  70  shows  a  ventilating  stoneware  intercepting  trap, 
which  is  also  provided  with  an  inspection  aperture,  which  can 


Fig.  69. 


be  closed  by  means  of  a  lid  or  cover,  and  furthermore  with  a 
vertical  socketed  arm  to  receive  a  ventilating  pipe  or  shaft. 


Fig.  70. 

Fig.  71  illustrates  an  application  of  a  patent  universal  inter- 
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ceptor  or  disconnector  trap,  designed  by  Messrs.  J.  Tylor  and 
Sons,  Limited,  London.  The  trap  is  shown  in  the  drawing  in 
vertical  central  section,  it  has  an  easy  sweep,  and  is  fitted  with 


Fig.  71. 


a  connector,  and  widi  a  shaft  or  pipe  (as  indicated  at  b)  for  the 
admission  of  fresh  air. 

By  the  use  of  an  intercepting  or  disconnecting  trap,  such  as 
that  illustrated  in  Fig.  70,  or  in  Fig.  71,  an  intercepting  or 
inspection  chamber  is  dispensed  with. 


CHAPTER  XIV. 
Back-Pressure  and  Tidal  Valves. 

Back  pressure  or  outwardly  opening  valves  are  applied  to 
the  extremities  of  waste-pipes,  in  order  to  prevent  the  entrance 
of  sewer-gas  or  foul  air,  and  the  passage  up  them  of  noxious 
smells  from  the  traps  into  or  over  which  they  are  arranged  to 
discharge,  and  also  to  overflow,  and  to  warning  pipes  to  obviate 
the  draughts  or  currents  of  air  that  might  otherwise  gain  access 
to  the  interior  of  the  house  through  them.  They  are  also  used 
in  gully-traps,  and  in  connection  with  drains  in  the  form  of  flap- 
valves  or  ball-valves,  to  prevent  the  possibility  of  a  back  flow 
of  sewage  taking  place,  in  cases  where 
a  liability  exists  to  flooding  of  the 
public  sewers  from  storm  water,  or 
where  they  discharge  into  the  sea  or 
into  a  tidal  river. 

In  the  first  case  a  brass  or  copper 
flap-valve,  such  as  that  illustrated  in 
Fig,  72,  and  made  by  Messrs.  J.  Tylor 
and   Sons,  Limited,  may  be    used.  Fig.  72. 

That  shown  in  the  illustration  is  a 

brass  flap-valve  intended  for  iron  pipe,  when  used  for  lead  pipe 
it  is  formed  with  a  shoulder ;  copper  flap-valves  are  usually 
only  provided  with  a  hinge,  having  a  tang  or  extension  for 
soldering  to  the  lead  pipe. 

There  are  various  other  applications  of  flap-valves,  such  as 
glazed  stoneware  socket  and  block  flap-traps  or  valves,  glazed 
stoneware  yard  gully  with  flap-trap  or  valve  on  inlet,  glazed 
stoneware  gully  for  disconnecting  sink  and  urinal  wastes,  having 
flap-traps  or  valves  fitted  to  the  inlets.  These  latter  are  a  great 
improvement  on  the  ordinary  gully-trap,  especially  in  the  case 
of  urinals,  in  which  the  stirring-up  of  the  stagnant  and  offen- 
sive liquid  (usually  present  in  the  trap)  when  flushing,  or  using 
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the  urinal,  causes  foul  odours  to  pass  up  the  waste ;  these  odours 
are  kept  back  when  the  inlet  is  fitted  with  a  gas-tight  flap-trap 
or  valve. 

Figs.  73  and  74  show  two  patterns  of  gully-traps  (Couzens' 
Patent),  made  by  Messrs.  G.  and  F.  Couzens,  Cardiff".  These 
gullies  are  designed  not  only  to  form  hydraulic  traps  to  prevent 
the  escape  of  sewer-gas,  but  also  to  effectually  stop  the  back 
flow  of  tidal  or  storm  water  by  means  of  suitable  back-pressure 
valves. 

The  pattern  shown  in  Fig.  73  is  fitted  with  a  pivoted  flap- 
trap,  valve,  or  door,  so  counterpoised  or  counterweighted 
that  it  remains  normally  closed  (as  shown  by  the  full  lines  in 
the  drawing),  but  will  open  (as  shown  by  the  dotted  lines)  to 
admit  of  the  passage  of  any  liquid  through  the  trap  to  the 


drain.  The  outer  shell  is  made  of  glazed  earthenware.  The 
internal  parts  are  made  of  iron,  with  the  exception  of  the 
weighted  lever,  which  is  made  of  brass  to  prevent  corro- 
sion, and  are  very  readily  removable  for  repairs,  renewals,  or 
other  purposes.  The  door  has  on  its  upper  surface  a  facing  or 
piece  of  india-rubber  of  its  full  size,  and  properly  secured  thereto, 
thus  guaranteeing  an  effectual  trap  against  the  back-pressure 
of  water  or  sewer-gas.  The  gully-trap  can  easily  be  cleaned  out 
by  pressing  the  door  down,  as  indicated  in  the  dotted  lines.  _ 

Fig.  74  shows  an  arrangement  wherein  a  ball-valve  is 
substituted  for  the  flap-trap  or  valve.  The  ball  is  formed  of 
copper,  and,  being  hollow,  floats  upon  the  surface  of  the  liquid 
in  the  gully,  as  shown  in  full  lines  in  the  drawing. 

The  action  is  automatic  ;  when  there  is  any  back-pressure  ot 
water  the  said  floating  copper  ball  rises  and  fits  tight  against 
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an  india-rubber  seating,  which  is  held  in  position  in  a  groove 
in  the  iron  casting  which  fits  down  inside  the  earthenware  shell. 
Should  the  water  evaporate  in  dry  weather,  the  ball  descends 
and  rests  on  another  india-rubber  seating  (as  shown  by  the 
dotted  lines),  thus  forming  an  effectual  trap  against  sewer-gas. 
The  sink  can  easily  be  cleaned  out  by  passing  the  hand  down 
and  pressing  the  ball  on  one  side  into  the  second  or  middle 
position  also  shown  in  dotted  lines  in  the  drawing. 

Fig.  74A  illustrates  a  gully-trap  having  inlets  fitted  with 
flap  valves,  designed  and  made  by  Mr.  George  Jennings, 
Lambeth.  This  trap  is  constructed  in  two  parts,  the  lower 
one  having  an  outlet  forming  a  P  trap  as  shown  in  the  drawing, 
or  if  preferred  one  forming  an  S  trap  can  be  provided.  The 
upper  part  has  two  or  other  desired  number  of  inlets,  each 
of  which  is  fitted  with  a 
flap  valve  so  suspended  as 
to  be  slightly  out  of  the 
perpendicular  when  against 
its  seating,  thereby  en- 
suring the  normal  closing 
of  the  said  valves  firmly 
against  the  latter. 

Gully  -  traps,  also  con- 
structed in  two  parts,  and 
fitted  with  a  ball-float  valve, 
have  also  been  designed,  and 
are  made  by  Mr.  Jennings. 

The  formation  of  the  traps 
in  two  parts  is  convenient, 
inasmuch  as  it  admits  of  greater  facility  of  adjustment  being 
made  when  fixing,  relatively  to  the  several  waste  pipes  to  be 
connected  thereto. 
.  Fig.  75  is  a  perspective  view  of  an  inspection  chamber,  the 
side  wall  being  removed  and  showing  partly  in  section  a 
patent  valve  designed  by  Mr.  F.  Dyer,  London,  for  arresting 
the  back  flow  of  sewage,  and  the  entrance  of  sea  or  other 
waters  into  places  where  the  sewage  discharges  into  tidal 
waters.  These  valves  are  constructed  of  large  dimensions  for 
fixing  at  the  mouth  of  main  sewers,  and  also  of  sizes  suitable 
for  use  m  connection  with  factories,  hotels  and  private  houses. 
They  can  be  fixed  in  any  convenient  part  of  the  drain  between 
the  buildmg  and  the  outfall,  and  can  be  arranged  either  for 
any  desired  fall,  or  for  a  dead  level.    The  copper  ball  forming 


Fig.  74A. 
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the  valve  is  suspended  in  the  valve  casing  by  a  pivoted  arm 
or  connecting  rod,  and  is  constructed  of  thick  copper,  and  the 
seating,  which  is  on  the  inlet  side,  is  of  india-rubber  and  so 
arranged  that  when  the  said  ball  is  pressed  against  the  latter 
by  any  backflow  into  the  drain  it  will  close  hermetically  against 
the  said  seating  and  render  the  passage  of  any  sev/age  or  water 


Fig.  75- 

up  the  main,  or  the  soil-drain,  to  the  dwelling,  impossible.  The 
pivoted  arm  or  connecting  rod  carrying  the  copper  ball  or 
valve  is  so  inclined  towards  the  inlet  branch  that  the  sticking 
of  the  said  ball  with  the  arm  in  a  vertical  position,  or  the 
liability  of  its  moving  in  a  wrong  direction,  is  rendered  prac- 
tically impossible.  The  ball  readily  falls  when  the  back 
pressure  ceases  and  unseals  the  inlet. 


CHAPTER  XV. 


Grease  and  Fat-Traps. 

Grease-traps  are  absolutely  necessary  fittings  in  large 
establishments.  When  a  grease-trap  is  not  provided  the  fat 
from  the  sinks  will  accumulate  in  the  small  gully  or  in  the  pipe 
further  on,  until  finally  a  complete  stoppage  takes  place  in  the 
water-way,  thereby  causing  much  inconvenience  and  expense. 
In  a  grease-trap  the  fat  is  separated  by  dropping  into  a 
comparatively  large  body  of  cold  water,  and,  by  reason  of  its 
lesser  specific  gravity,  floats  on  the  surface  in  an  approximately 


Fij.  76. 


solid  condition,  from  where  it  can  be  periodically  broken  up 
and  removed  by  flushing  through  an  automatic  flushing  tank  or 
cistern,  or  otherwise.  In  some  grease-traps  baffle-plates  or 
obstructions  are  provided  against  which  the  greasy  water  is 
driven  before  the  outlet  from  the  trap  is  gained,  thereby  acceler- 
atmg  the  separation  of  the  fat  from  the  water.  In  other  traps 
a  cast-iron  receptacle  with  a  long  central  handle  is  arranged  in 
the  bottom  of  the  outer  casing,  which  receptacle  can  be 
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occasionally  removed,  and  the  silt  and  other  deposit,  and  the 
greasy  matter,  cleaned  out. 

Fig.  76  illustrates  a  patent  grease  and  fat-trap,  designed 
by  Messrs.  J.  Tylor  and  Sons,  Limited,  London.  This  trap 
is  constructed  of  glazed  stoneware,  the  inlet  is  tapered  or 
reduced,  and  baflSes  or  obstructions  are  provided  for  ensuring 
the  separation  of  the  fatty  or  greasy  matter  from  the  water,  as 
hereinbefore  mentioned.  A  large  lid  or  cover,  with  means  for 
enabling  a  tight  joint  to  be  formed,  is  provided  for  admitting  of 

ready  access  being  ob- 
tained to  the  interior 
of  the  trap  for  cleansing 
purposes,  and  also  an 
inspection  hole  or  aper- 
ture on  the  drain  side 
of  the  trap,  which  is 
normally  hermetically 
closed  by  a  suitable  lid 
or  cover. 

The  illustration.  Fig. 
77,  shows  a  galvanised 
iron  grease  or  fat-trap 
made  by  the  same  firm. 
This  trap  has  a  remov- 
able cast-iron  grid  or 
grating,  and  is  fitted 
with  a  cast-iron  dish  or 
receptacle,  which  can 
be  withdrawn  by  the 
long  handle  a,  for 
cleansing  purposes.  The 
water  level  in  the  trap 
is  high,  giving  a  deep  seal  as  indicated  at  b. 

Fig.  78  illustrates  the  old  original  Deane's  Patent  (1873) 
grease  trap.  This  grease  and  silt  trap  is  made  of  glazed  stone- 
ware or  earthenware,  and  is  fitted  with  a  cast-iron  receptacle  or 
dish  having  a  rim  which  rests  upon  ledges  formed  in  the  outer 
part  or  casing  by  constructing  the  lower  portion  thereof  of  a 
reduced  diameter.  The  internal  conformation  of  the  said  outer 
part  is  such  as  to  prevent  any  lodgment  of  solid  matter  taking 
place  elsewhere  than  in  the  receptacle  or  dish. 

Fig.  79  shows  Brown's  Patent  stench,  silth,  and  grease  trap, 
which  is  an  improvement  upon  the  old  Deane's  Patent  Trap. 


Fig.  77. 
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The  outer  part  is  made  of  hard  glazed  earthenware  or  stone- 
ware, and  the  cast-iron  grid  or  grating  and  the  receptacle  or 
tray  and  handle  are  galvanized  to  prevent  corrosion.  The 
main  feature  of  novelty  in  this  trap  is  the  provision  of  an  access 
hole  or  aperture  to  the  drain.  This  access  hole  is  formed  oval 
instead  of  circular,  and  thus  admits  of  a  cleaning  rod  being 
passed  through  with  greater  ease.  It  is  fitted  with  an  air-  or  gas- 
tight  lid  or  cover. 

In  Fig.  80  is  illustrated  a  grease  or  fat-trap,  designed  by 
Messrs.  Winser  and  Co.,  Pimlico.    It  is  shown  in  the  drawing 


Fig.  78.  Fig.  79. 


fixed  in  position  and  connected  with  a  scullery  or  kitchen  sink, 
an  automatic  flushing  tank  or  cistern,  and  the  rain-water 
down  pipe. 

The  trap  is  made  of  glazed  stoneware,  and  is  fitted  with  a 
cast-iron  grating.  It  is  constructed,  as  will  be  seen  from  the 
illustration,  in  two  parts.  The  upper  part  is  provided  with  inlets 
for  branch  drains,  any  of  which  that  may  not  be  required  for 
use  being  stopped  up  hermetically  by  means  of  a  stoneware 
cap  or  plug. 

The  upper  portion  of  the  trap  is  constructed,  moreover,  with 
a  flushing  rim  and  an  arm  or  socket,  by  means  of  which  the 
said  flushing  rim  is  connected  through  a  suitable  pipe  with  the 
automatic  flushmg  tank  or  cistern.  The  flushing  water  being 
delivered  into  the  trap  in  an  annular  stream,  through  this 
nushing  rim,  acts  very  advantageously  upon  the  cooled  grease 
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or  fat  contained  in  the  said  trap,  to  thoroughly  break  up  or 
disuitegrate  it,  and  carry  it  into  and  through  the  soil  drain. 

Fig.  8 1  shows  another  arrangement  of  grease  or  fat  trap, 
connected  with  a  sink,  and  with  an  automatic  flushing  tank,' 
designed  by  Messrs.  Bowes-Scott  and  Western,  of  Westminster! 
The  trap  also  receives  the  water  from  the  rain-water  down 
pipe,  and  the  bath  waste. 

The  automatic  flushing  tank  is  similar  in  construction  to 


Fig.  80. 


that  which  will  be  found  described  later  on  under  that  heading 
with  reference  to  Fig.  106. 

The  grease  trap  is  formed  of  stoneware  in  one  piece,  and  is 
of  large  area,  thereby  presenting  an  extended  water  surface  to 
the  hot  grease  discharged  into  the  said  trap,  and  also  affording 
a  considerable  body  of  water  for  it  to  fall  into,  whereby  the 
cooling  and  separation  of  the  said  grease  is  rapidly  performed. 
The  cooled  and  separated  grease  is  broken  up  and  carried 
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away  periodically  by  the  flushes  from  the  automatic  flushing 
tank. 


In  practice  this  system  of  dealing  with  the  grease  and  fat 

I 
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eliminated  from  the  slop  or  waste  water  delivered  from  the 
waste  pipes  of  sinks,  has  been  found  to  be  very  successful,  the 
grease  cooling  rapidly  in  the  trap,  and  being  broken  up  and 
forced  through  the  house  or  soil  drain  every  time  the  contents 
of  the  automatic  flushing  cistern  or  tank  are  discharged.  The 
length  of  the  periods  between  each  discharge  of  the  said 
automatic  flushing  tank  or  cistern  can  be  regulated  to  a  nicety, 
by  adjusting  the  supply  of  water  thereto,  so  as  to  fill  the 
tank  and  start  the  syphon  at  a  longer  or  shorter  interval  ot 
time. 


CHAPTER  XVI. 


Baths. 


Baths  for  private  houses  are  usually  made  of  either  cast 
iron,  copper,  zinc,  porcelain,  cast-iron  porcelain  enamelled,  or 
slate. 

The  first  of  these  materials  is  that  most  generally  used  for 
baths  as  being  the  cheapest,  and  if  the  cast  iron  be  of  good 
quality  and  properly  japan-enamelled,  it  is  good  enough  for 
every  purpose,  and  practically  indestructible.  Wrought  copper 
tinned  and  enamelled  is,  however,  the  best  material  out  of  which 
a  bath  can  be  made,  and  is  to  be  preferred  where  economy  is 
not  an  object.  For  lightness  and  durability  it  is  quite  un- 
equalled, and  it  is  quickly  warmed,  and  does  not  lower  the 
temperature  of  water,  in  the  case  of  warm  baths,  so  quickly  as 
cast  iron  or  porcelain,  and  it  retains  the  heat  for  a  longer  period. 

A  porcelain  bath  is  extremely  clean  and  pure,  and,  with  care' 
of  great  durability,  though  liable  to  crack  in  cold  weather,  but 
is  heavy  and  troublesome  to  move  about  and  fix,  and  requires 
a  plentiful  supply  of  hot  water  for  heating  purposes  when  a  hot 
bath  IS  required.  It  is  also  so  excessively  smooth  of  surface 
as  to  be  extremely  slippery,  which  quality  is  not  unfrequently 
the  cause  of  accidents  to  invahds  and  aged  people. 

A  porcelain-enamelled  cast-iron  bath  affords  the  advantages  of 
cleanliness  offered  by  one  made  of  porcelain ;  it  has,  however 
this  great  disadvantage,  that  in  the  event  of  any  accidental 
damage  or  fracture  to  the  enamel  the  injury  is  likely  to  increase 
and  the  expense  and  risk  of  failure  attending  the  process  render 
Us  repair  by  renewal  of  the  enamel  practically  prohibitive 

-Baths  made  of  zmc  have  the  advantages  of  not  absorbing 
much  heat,  and  of  being  cheap,  but  they  are  short-lived,  their 
bottoms  soon  getting  bulged  and  bent,  and  becoming  leaky. 

blate  baths  are,  as  a  rule,  undesirable,  being  very  heavy, 
difficult  to  fix,  and  formed  with  angles  and  corners  which 
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serve  to  retain  dirt,  and  which  render  them  very  troublesome  to 
cleanse. 

The. waste  pipe  from  a  bath  should  not  be  connected  to  a 
drain  or  soil  pipe,  but  should  deliver  over  a  gully,  the  end  of 
the  said  waste  pipe  terminating  at  some  inches  above  the 
grating.  The  waste  pipe  should  also  be  trapped,  or  fitted  with 
a  flap-valve,  as  otherwise  should  any  foul  gases  escape  from 
the  gully  they  might  find  their  way  up  the  said  pipe  and  gain 
access  to  the  house. 

The  bath  should  stand  upon  a  safe,  or  catch-all,  which  con- 
sists in  a  water-tight  trough,  or  tray,  of  lead  or  zinc,  or  other 
suitable  material.  This  safe  prevents  any  water  that  might 
find  its  way  over  the  upper  edge  of  the  bath  through  splashing, 
overfilling,  or  otherwise,  from  wetting  and  rotting  the  flooring, 
and  it  should  be  fitted  with  a  proper  waste  pipe  having  at 
its  outer,  or  free  end,  a  flap-valve  to  prevent  the  passage  of 
currents  of  air  to  the  interior.  The  necessary  precaution  of 
providing  a  safe  is,  however,  very  generally  disregarded,  even 
in  cases  where  a  bath  is  fitted  up  without  an  overflow,  in  which 
case  it  is,  of  course,  doubly  needed. 

Water  companies  object  to  the  fixing  of  overflow  pipes  to 
baths,  unless  they  act  also  at  the  same  time  as  warning-pipes. 
The  object  being,  of  course,  to  prevent  the  water  from  running 
to  waste  secretly  through  carelessness.  This  is  in  accordance 
with  the  regulations  made  under  the  Metropolis  Water  Act, 
1871,  which  provide  that — "No  bath  supplied  with  water  by 
the  Company  shall  have  an  overflow  waste  pipe,  except  it  be 
so  arranged  as  to  act  as  a  '  warning-pipe.'  " 

It  is  obviously  a  highly  improper  practice  to  fix  a  bath 
without  an  overflow,  or  a  deep  safe  or  catch-all  fitted  with  a 
large-bore  waste  pipe,  and  one  which  may  lead  to  serious 
damage  in  case  the  water  should  be  left  accidentally  turned  on. 

Figure  82  shows  one  of  the  many  patterns  of  baths  manufac- 
tured by  Messrs.  J.  Tylor  and  Sons,  Limited,  London.  The 
bath  shown  in  the  illustration  is  made  of  metallic  enamelled  cast 
iron,  and  is  one  well  adapted  for  general  use.  It  is  5  ft.  6  in. 
in  length,  and  is  fitted  with  hot  and  cold  taps,  waste  valve, 
and  concealed  overflow,  and  is  tm-ioped  above  the  floor  level. 
Or  it  can  be  provided  with  a  separate  overflow  if  desired. 

Space  does  not  admit  of  going  fully  into  the  subject  of  baths 
and  the  various  fittings  for  same.  Some  mention,  however, 
must  be  made  of  waste  valves.  It  is  very  desirable  that  the 
bath  should  be  fitted  with  a  quick  waste  valve.    Waste  valves 
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consisting  in  a  taper  plug  adapted  to  fit  in  a  corresponding 
seating  in  the  bottom  of  the  bath,  and  pulled  up  by  means  of 
a  ring  provided  thereon,  or  a  piece  of  cord  or  chain  attached 
to  the  said  ring,  are  objectionable  for  obvious  reasons  ;  they 
have,  however,  the  merit  of  being  simple  and  cheap.  An 
excellent  waste  valve  is  that  shown  in  Fig.  82,  and  many  other 
patterns  are  made  by  the  same  firm. 

Another  arrangement  of  bath  waste,  designed  by  Mr. 
Jennings,  consists  in  a  valve  worked  by  means  of  a  lever  and 


Fig.  82. 


rod,  by  which  it  can  be  easily  opened.  The  waste  is  shut  oft 
at  the  outlet  from  the  bath  to  prevent  dirty  water  entering  the 
overflow  pipe,  or  any  air  or  other  gases  circulating  or  passing 
through.  The  conformation  of  the  outlet  forming,  moreover, 
an  efficient  trap,  situated  above  the  floor  line,  and  directly 
beneath  the  plug,  no  displacement  of  stagnant  or  foul  air  can 
possibly  take  place  when  the  bath  is  either  filled  or  emptied. 
The  waste  pipe  may  be  taken  away  in  any  desired  direction 
without  passing  through  the  lead  safe  or  floor. 


CHAPTER  XVIL 


Lavatories  and  Urinals. 

Lavatories. — In  the  smaller  classes  of  dwelling-houses  the 
lavatory,  when  present,  is  usually  combined  with  the  bath-room, 
and  in  some  cases  with  a  water-closet.  This  latter  arrangement 
is  both  filthy  and  unsanitary,  and  should  on  no  account  be 
countenanced.  The  waste  from  the  lavatory  basin  should  be 
properly  trapped  and  ventilated,  and  connected  to  the  soil 
pipe,  as  shown  in  Figs.  17  and  18 ;  or  as  an  alternative  arrange- 
ment it  may  discharge  in  the  open  above  a  gully  grating,  in 
which  latter  case  the  free  end  should  be  fitted  with  a  flap- 
valve. 

Figs.  83  and  84  represent  two  forms  of  lavatories  made  by 
Messrs.  J.  Tylor  and  Sons,  Limited,  London.   That  depicted  in 
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Fig.  83  is  one  of  their  many  patterns  of  registered  designs  ot 
cabinet  stand  tops  or  lavatory  basins,  made  of  ivory  china.  It 
is  provided  with  a  plain  skirting,  soap  and  brush  trays  suitably 
drained,  and  is  fitted  with  two  supply  valves  and  a  quick 
waste  valve,  with  pull-up  and  concealed  overflow.    The  valves 
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and  waste  are  ready  fixed  to  the  lavatory,  so  that  it  is  only 
necessary  to  connect  the  pipes  to  them.  The  objectionabl6 
taper  plug  and  chain,  and  the  metal  grating  which  becomes 
tarnished  and  requires  constant  cleaning,  are  dispensed  with. 

Fig.  84  illustrates  an  improved  form  of  patent  "tip-up" 
lavatory  basin.  The  tip-up  lavatory  basin  is  one  of  the  most 
convenient  forms  in  use.  Those  of  the  ordinary  pattern,  how- 
ever, are  liable  to  become  foul  from  the  soapy  water  trickling 
down  the  basin,  when  overflowing,  and  splashing  against  it  and 
the  receiver^  when  the  basin  is  being  emptied.  To  remedy 
this  evil,  frequent  washing  or  cleansing  out  has  to  be  resorted 
to.    In  the  improved  form  of  tip-up  lavatory  basin  shown  in 
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Fig.  84,  however,  this  defect  is  overcome  by  providing,  in 
the  basin,  a  weir  over  which  the  water  from  the  basin,  when 
the  latter  is  tipped  up,  can  be  discharged  directly  into  the 
waste  pipe,  thereby  preventing  the  receiver  and  the  underside 
of  the  basin  from  becoming  offensive  owing  to  the  dirty  water 
trickling  or  splashing  against  them,  as  in  the  ordinary  pattern. 
The  said  weir  forms,  besides,  an  efficient  overflow,  and  any 
excess  of  water  that  may  pass  over  it  falls  directly  into  the 
waste  pipe  (as  shown  in  the  drawing)  without  trickling  down 
the  basm  or  receiver.  It  is  not  necessary  to  lift  the  basin 
so  high  when  emptying,  as  in  the  ordinary  pattern  of  tip-up 
basm. 
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Lavatories. — In  the  smaller  classes  of  dwelling-houses  the 
lavatory,  when  present,  is  usually  combined  with  the  bath-room, 
and  in  some  cases  with  a  water-closet.  This  latter  arrangement 
is  both  filthy  and  unsanitary,  and  should  on  no  account  be 
countenanced.  The  waste  from  the  lavatory  basin  should  be 
properly  trapped  and  ventilated,  and  connected  to  the  soil 
pipe,  as  shown  in  Figs.  17  and  18 ;  or  as  an  alternative  arrange- 
ment it  may  discharge  in  the  open  above  a  gully  grating,  in 
which  latter  case  the  free  end  should  be  fitted  with  a  flap- 
valve. 

Figs.  83  and  84  represent  two  forms  of  lavatories  made  by 
Messrs.  J.  Tylor  and  Sons,  Limited,  London.   That  depicted  in 


Fig.  83  is  one  of  their  many  patterns  of  registered  designs  ot 
cabinet  stand  tops  or  lavatory  basins,  made  of  ivory  china.  It 
is  provided  with  a  plain  skirting,  soap  and  brush  trays  suitably 
drained,  and  is  fitted  with  two  supply  valves  and  a  quick 
waste  valve,  with  pull-up  and  concealed  overflow.    The  valves 
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and  waste  are  ready  fixed  to  the  lavatory,  so  that  it  is  only 
necessary  to  connect  the  pipes  to  them.  The  objectionable 
taper  plug  and  chain,  and  the  metal  grating  which  becomes 
tarnished  and  requires  constant  cleaning,  are  dispensed  with. 

Fig.  84  illustrates  an  improved  form  of  patent  "tip-up" 
lavatory  basin.  The  tip-up  lavatory  basin  is  one  of  the  most 
convenient  forms  in  use.  Those  of  the  ordinary  pattern,  how- 
ever, are  liable  to  become  foul  from  the  soapy  water  trickling 
down  the  basin,  when  overflowing,  and  splashing  against  it  and 
the  receiver,  when  the  basin  is  being  emptied.  To  remedy 
this  evil,  frequent  washing  or  cleansing  out  has  to  be  resorted 
to.    In  the  improved  form  of  tip-up  lavatory  basin  shown  in 
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Fig.  84,  however,  this  defect  is  overcome  by  providing,  in 
the  basin,  a  weir  over  which  the  water  from  the  basin,  when 
the  latter  is  tipped  up,  can  be  discharged  directly  into  the 
waste  pipe,  thereby  preventing  the  receiver  and  the  underside 
of  the  basin  from  becoming  offensive  owing  to  the  dirty  water 
trickling  or  splashing  against  them,  as  in  the  ordinary  pattern. 
The  said  weir  forms,  besides,  an  efficient  overflow,  and  any 
excess  of  water  that  may  pass  over  it  falls  directly  into  the 
waste  pipe  (as  shown  in  the  drawing)  without  trickling  down 
the  basm  or  receiver.  It  is  not  necessary  to  lift  the  basin 
so  high  when  emptying,  as  in  the  ordinary  pattern  of  tip-up 
basm. 
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Urinals.— A  very  usual  and  most  convenient  kind  of 
urinal  for  private  houses  is  that  formed  by  a  water-closet  fitted 
with  a  urinal  top.  This  arrangement  meets  all  the  require- 
ments of  a  small  private  dwelhng-house. 

When  a  separate  urinal  is  provided  in  larger  houses,  it 
should  be  placed  either  in  a  special  chamber,  or  in  the  lavatory, 


Fig.  85.  Fig.  86. 


or  in  one  of  the  water  closets,  and  the  waste  or  discharge  pipe 
should  be  properly  trapped  and  taken  out  through  the  wall  and 
connected  to  the  soil  pipe  in  a  similar  manner  to  that  of  the 
slop-sink  or  hopper  (p.  93),  or  of  the  lavatory  basins  shown  in 
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Figs.  17  and  18  ;  or  it  may  be  connected  to  the  socketed  inlet 
arm  of  a  special  gully  trap  such  as  that  illustrated  in  Fig.  74A. 

Urinals  are  made  in  an  almost  endless  variety  of  patterns, 
adapted  to  meet  varying  requirements.  For  placing  in  a 
water-closet  or  lavatory  in  a  private  dwelling-house,  a  cradle 
urinal,  either  flat-backed  or  angular,  is  the  most  suitable  form 
— the  former  for  placing  against  a  side  wall,  and  the  latter  for 
fixing  in  a  corner. 


Fig.  87. 


Figs.  85,  86,  and  87  show  three  types  of  urinals  designed 
and  made  by  Messrs.  J.  Tylor  and  Sons,  Limited,  London. 

That  illustrated  in  Fig.  85  is  a  flat-backed  cradle  urinal. 
Ihese  urinals  are  made  in  white  earthenware,  or  in  enamelled 


iron 


Fig.  86  shows  a  flat-backed  flush-out  syphon  urinal  basin, 
with  sealing  chamber.    That  portion  of  the  basin  through 
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which  the  discharge  takes  place  is  placed  at  a  higher  level 
than  the  bottom  of  the  basin,  a  sufficient  body  of  water  being 
thus  retained  to  cover  the  basin-bottom  to  a  depth  of  a  couple 
of  inches.  On  a  discharge  of  water  taking  place  into  the 
basin  of  the  urinal,  the  syphon  is  set  in  action,  and  the  con- 
tents of  the  said  basin  are  completely  emptied,  the  contents  of 
the  sealing-chamber  covering  and  sealing  the  outlet  orifice,  and 
preventing  any  escape  of  foul  air  or  gases.  The  urinal-basin 
is  shown  in  the  drawing  fixed  against  a  wall  ready  for  use,  and 
connected  with  a  one-gallon  valveless,  syphonic,  water-waste 
preventing  cistern,  substantially  similar  in  construction  to  that 
illustrated  in  Fig.  93. 

The  type  of  urinal  illustrated  in  Fig.  87  is  adapted  for  use 
in  water-closets,  and  is  also  especially  admirably  suited  for 
bath-rooms,  lavatories,  billiard-rooms,  &c.  Tt  is,  as  will  be 
readily  seen  by  glancing  at  the  drawing,  of  a  cabinet  pattern, 
that  is,  the  urinal  basin  is  so  arranged  that  it  is  enclosed  by, 
and  can  be  shut  up  in,  a  suitable  casing  and  concealed  from 
view  when  not  in  use.  In  this  instance  it  has  a  patented  con- 
cealed door-action,  and  is  a  self-cleansing  urinal.  The  urinal- 
basin  is  attached  to  the  door,  and  the  action  of  swinging-out  or 
opening  the  latter  also  opens  both  the  water  supply  and  waste 
valves  (as  indicated  at  a,  a,  and  b,  c,  in  the  drawing),  con- 
sequently the  basin  is  completely  flushed  all  the  time  it  is  in 
use. 


CHAPTER  XVIII. 


Water- Waste  Preventing  Cisterns. 

Water-waste  preventers  are  devices  intended  to  be  inter- 
posed between  the  supply  pipe,  and  the  down  or  flushing  pipe 
of  water-closets,  urinals,  and  the  like.  All  water-waste  pre- 
venters must  comprise  the  following  essential  features,  the 
differences  between  the  various  patterns  being  in  the  details  of 
construction.  These  features  are: — A  small  box  or  cistern 
constructed  to  contain  a  predetermined  amount  of  water 
sufficient  for  one  flush  ;  an  inlet  connected  to  the  service  pipe 
or  other  source  of  water  supply,  and  governed  by  a  ball  cock 
or  valve  of  some  suitable  construction,  and  means  whereby 
the  contents  of  the  said  box  or  cistern,  but  no  more,  can  be 
discharged  when — but  not  until — it  is  full,  or  contains  the  said 
predetermined  charge. 

Any  apparatus  that  can  be  made  to  discharge  continuously, 
or  before  it  is  full  or  contains  the  said  predetermined  charge, 
is  not  a  water-waste  preventer. 

Water-waste  preventers  are  an  invention  intended  primarily 
to  prevent  water  being  used  for  flushing  water-closets  or 
urinals  in  a  wasteful  manner,  and  thereby  causing  loss  to  the 
water  companies.  They  are  likewise  useful  for  disconnecting 
water-closets  from  a  supply-cistern,  thereby  obviating  the 
necessity  of  providing  a  separate  cistern  for  that  purpose.  If 
water-waste  preventers  of  the  best  class  and  make  only  were 
used,  and,  moreover,  were  such  waste  preventers  constructed 
to  discharge  a  sufficient  quantity  of  flushing  water  to  effectually 
and  properly  cleanse  and  clear  the  closets  to  which  they  are 
connected,  there  would  be  no  objection  to  their  use  from  a 
sanitary  point  of  view ;  on  the  contrary,  where  impossible  or 
inconvenient  (on  the  score  of  expense  or  otherwise)  to  provide 
a  separate  cistern  for  the  supply  of  water-closets,  urinals,  &c., 
the  latter  might  (as  above-mentioned)  be  effectually  and 


124   SANITARY  ARRANGEMENT  OF  DWELLING-HOUSES. 


cheaply  cut  off  from  the  main  storage  cistern  containing  water 
for  domestic  use,  by  the  interposition  of  water- waste  preventing 
cisterns.  But  unfortunately  the  water  companies  of  the 
Metropolis  are  empowered  by  the  regulations  made  under  the 
Metropolis  Water  Act,  187 1  (see  end  of  this  book)  to  enforce 
the  use  of  water-waste  preventing  cisterns  or  service  boxes 
arranged  to  discharge  a  flush  of  only  iivo  gallo7is,  and  conse- 
quently their  use  becomes,  in  many  cases,  intolerable, 
obnoxious,  and  highly  unsanitary. 

It  is  not  easy  to  imagine  how  the  gentlemen  appointed  to 
inquire  into  the  advisability  of  these  regulations  could  have 
arrived  at  the  conclusion  that  a  flush  of  two  gallons  would  be 
sufficient  to  insure  the  efficient  action  of  a  water-closet  even 
of  the  best  and  most  advanced  construction,  if  the  said 
water-closet  be  liable  to  frequent  use.  Hov/ever  that  may 
have  been,  it  is  clear  that  a  two-gallon  flush  is  totally  in- 
adequate in  the  latter  case,  as  anyone  who  has  had  experience 
of  a  closet  used  under  these  conditions,  by  a  number  of  persons 
in  succession,  can  testify. 

The  general  consensus  of  opinion  amongst  manufacturers  is 
that  the  very  least  quantity  of  water  that  should  be  discharged 
at  each  flush  to  properly  cleanse  a  well-made  and  scientifically- 
designed  water-closet  is  three  gallons.  The  time  occupied  in 
delivering  this  flush  should  not  exceed  five  seconds.  This 
latter  quaUty  is  of  importance  when  selecting  a  water-waste 
preventing  cistern  :  some  of  the  two-gallon  cisterns  occupy 
as  much  as  twelve  to  fifteen  seconds,  and  even  longer,  in  dis- 
charging their  contents,  and,  if  a  comparatively  small  body  of 
water  is  to  act  efficiently,  it  is  clear  that  it  must  be  discharged 
as  rapidly,  and  in  as  compact  a  body,  as  possible. 

As  the  result  of  recent  inquiry  and  agitation,  it  is  probable 
that  there  will  shortly  be  further  legislation  upon  this  subject, 
and  the  maximum  flush  to  be  permitted  be  increased  to  three 
gallons. 

Water-waste  preventing  cisterns  consist  of  two  distinct  kinds 
or  classes,  viz.,  those  wherein  the  discharge  or  flush  is  efiected 
by  the  direct  opening  of  a  valve  which  normally  governs  or 
closes  an  aperture  in  the  cistern  communicating  with  the  down 
or  service  pipe,  or  "valve  discharge  water-waste  preventing 
cisterns  "  ;  and  those  wherein  the  discharge  or  flush  is  effected 
by  starting  a  syphon,  the  short  leg  of  which  dips  into  the 
cistern,  and  extends  to  within  a  short  distance  from  the  bottom 
thereof,  and  the  long  leg  whereof  is  connected  to  the  down,  or 
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service  pipe,  or  "  syphonic  discharge  water-waste  preventing- 
cisterns."  Both  these  classes  of  cisterns  can  be  further  sub- 
divided, and  are  made  in  a  great  variety  of  different  patterns, 
and  in  some  cases  fitted  with  more  or  less  complicated  im- 
provements, most  of  which  are  patented.  The  cisterns  are 
arranged  either  to  discharge  the  whole  of  their  contents  at 
once,  or,  when  intended  for  use  with  valve  closets  or  with 
syphonic  closets,  to  first  discharge  the  greater  portion  of  their 
contents,  so  as  to  form  a  main  flush,  and  subsequently  to  dis- 
charge the  remainder,  or  a  smaller  portion  of  their  contents, 
so  as  to  form  a  secondary,  or  after -flush,  for  charging  the  basin 
of  the  valve  closet,  and  the  trap  of  the  syphonic  closet. 

The  number  of  different  patterns  of  water-waste  preventers 
now  sold  is  legion ;  those  illustrated  and  described  at  the  end 
of  this  chapter  show  a  few  of  the  types  in  most  general  use. 

Fixing. — The  down  or  fall  pipe  from  a  water-waste  pre- 
venting cistern,  fixed  for  the  discharge  of  water  into  the  pan 
or  basin  of  any  water-closet,  must  have,  according  to  the  Act 
above  referred  to,  an  internal  diameter  of  not  less  than  one 
inch  and  a  quarter,  and  if  of  lead  must  weigh  not  less  than 
nine  pounds  to  every  lineal  yard. 

The  said  down  or  fall  pipe  to  closet  basin  should,  however, 
in  no  case  be  of  a  less  internal  diameter  than  one  inch  and  a 
half  for  cisterns  adapted  to  discharge  a  flush  of  two  gallons, 
and  from  one  inch  and  three-quarters  to  two  inches,  for  cisterns 
adapted  to  discharge  a  flush  of  three  gallons. 

In  fixing  a  water-waste  preventing  cistern,  great  care  should 
be  taken  to  avoid  any  bends  or  dips  in  the  down  or  fall  pipe, 
which  would  form  syphons  or  traps,  or  that  any  portion  of  the 
said  pipe  be  horizontal,  otherwise  the  efficient  action  of  the 
cistern  will  be  destroyed.  All  fall  or  down  pipes  should  have 
a  straight  fall  of  at  least  three  feet.  On  the  left-hand  side  of 
the  diagram,  Fig.  88,  is  shown  the  proper  method  of  connect- 
ing the  fall  or  down  pipe  to  the  basin.  Where  an  additional 
bend  is  absolutely  necessary  it  should  be  made  as  easy  or  slow 
as  possible,  all  quick  or  sharp  bends  being  more  or  less  detri- 
mental, the  arrangement  shown  in  the  centre  of  the  diagram 
indicates  the  proper  method  to  pursue  in  this  case.  On  no 
account  must  the  bends  dip  below  the  dotted  hues  marked  a, 
as,  if  they  do  so  as  shown  at  bb,  on  the  right-hand  side  of 
the  diagram,  syphons  or  traps  will  be  formed,  and  in  the  case 
of  a  syphonic  cistern  the  action  of  the  main  syphon  will  be 
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destroyed,  and  the  cistern  will  not  work,  whilst  in  a  valve 
cistern  the  force  of  the  flush  will  be  impeded  and  its  useful 
effect  impaired  by  the  body  of  dead  water  to  be  displaced  in 
these  traps. 

The  overflow  pipe  from  a  syphonic  water- waste  preventing 


Fig.  88. 


cistern  should  never  be  taken  into  the  down  or  fall  pipe,  as, 
if  this  should  be  the  case,  and  an  overflow  take  place,  the 
syphonic  action  would  be  set  up  and  the  cistern  emptied. 

Valve  Discharge  Water-waste  Preventing  Cisterns. — 

These  may  be  further  subdivided  into  two  kinds  or  classes.  In 
the  first,  or  simplest  kind,  there  is  but  one  compartment  in  the 
cistern  having  a  flushing  valve  for  opening  or  closing  com- 
munication with  the  latter  and  with  the  down  pipe,  and  coupled 
to  the  operating  lever  ;  the  continuous  passage  of  water  through 
the  cistern  being  prevented  by  an  arm  or  projection,  or  by 
a  fork,  link,  or  rod  so  arranged  in  connection  with  the  main 
or  operating  lever,  and  the  ball-cock  arm  or  lever,  that  when 
the  said  main  lever  is  operated  to  open  the  discharge  or 
flushing  valve,  it  will  engage  with  and  retain  in  position  the 
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said  ball-cock  arm  or  lever,  and  prevent  the  delivery  of  any 
water  into  the  cistern. 

In  the  second,  and  more  effective  class,  there  are  two  com- 
partments, in  one  of  which  compartments  is  arranged  the  ball- 
cock  or  valve,  and  in  the  other,  or  flushing  chamber  or 
compartment,  the  main  or  flushing  valve.  Communication  is 
established  between  these  two  chambers  or  compartments  by 
means  of  a  smaller  valve,  so  coupled  or  connected  to  the  main 
valve-operating  lever,  that  when  the  latter  is  operated  to  open 
the  said  main  or  flushing  valve,  the  second  or  smaller  valve 
will  be  closed,  and  the  water  trapped  or  retained  in  the  said 
ball-cock  chamber  or  compartment.  Water-waste  preventers 
of  this  latter  kind  or  class  are  usually  known  as  "  double-valve 
cisterns."  They  are  sometimes  so  constructed  as  to  give  a 
second  or  supplementary  flush,  in  which  case  they  are  called 
retained  after-flush  cisterns." 

Valve  discharge  water-waste  preventing  cisterns  of  the  first 
description  have  no  merit  as  water-waste  preventers  but  that  of 
cheapness.  They  certainly  effectually  cut  ofif  a  water-closet, 
or  urinal  basin  from  the  main  tank  or  water  supply,  but  as  they 
are  not  passed  by  the  water  companies,  for  obvious  reasons, 
and  are  besides  extremely  elementary  in  construction,  they 
will  be  passed  by  without  an  illustration.  The  essential  dif- 
ferences between  the  various  patterns  are  in  the  construction 
of  the  flushing  valves. 

Double-Valve  Cisterns. — In  Figs.  89  and  90  are  illus- 
trated two  double-valve  cisterns,  designed  and  made  by  Messrs. 
J.  Tylor  and  Sons,  Limited,  London. 

The  pattern  shown  in  Fig.  89  has  the  box  or  cistern  divided 
into  two  compartments  by  a  vertical  partition,  a,  a,  are  two 
valves,  one  of  which  is  situated  in  the  flushing  compartment 
and  forms  the  main  or  discharge  valve;  and  the  other,  or 
smaller  valve,  communicating  between  the  latter  compartment, 
and  the  other  or  second  compartment  containing  the  ball- 
cock  or  valve  and  float,  and  opening  or  closing  communication 
between  the  said  two  compartments,  The  main  or  dis- 
charge valve  and  the  latter  valve  are  coupled,  by  means  of 
suitable  connecting  rods,  to  an  operating  lever  pivoted  to  the 
aforementioned  partition,  and  having  at  its  inner  end  a  heavy 
counterweight,  and  at  the  other,  or  outer  extremity,  a  chain  and 
pull-piece.  The  above-mentioned  valves  are  so  arranged  that, 
under  normal  conditions,  the  main  or  discharge  valve  is  closed. 
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and  the  second  or  smaller  valve  communicating  between  the 
two  compartments  is  open.  On  depressing,  however,  the  outer 
end  of  the  operatmg  lever  through  the  chain  and  pull-piece,  and 
thereby  raismg  the  mner  end  thereof,  the  said  discharge  or  main 


Fig.  89. 


valve  will  be  opened,  and  the  water  contained  in  that  compart- 
ment liberated  for  flushing  purposes,  whilst  the  second,  or 
communication  valve,  will  be  closed,  and  the  water  contained 
in  the  second  or  ball-cock  compartment  be  trapped  or  retained 
therein.  When,  on  the  completion  of  the  discharge,  the  pull- 
piece  (which  must  be  held  down  till  the  flush  is  finished)  is 
released,  the  lever,  owing  to  the  counterweight,  resumes  its 
normal  position,  and  the  main,  or  discharge  valve,  being  closed, 
the  second,  or  communication  valve,  is  again  opened,  and  the 
water  retained  in  the  ball-cock  or  valve  compartment  passing 
into  the  other  or  second  compartment,  the  float  falls  and  per- 
mits the  said  ball-cock  or  valve  to  open,  and  a  fresh  supply  of 
water  to  be  delivered  through  the  said  valve  until  the  water 
resumes  its  normal  level  in  both  compartments,  when  the 
said  float  rises  and  the  supply  to  the  cistern  is  cut  off  in  the 
usual  manner. 
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Fig.  90  shows  a  double-valve  cistern  of  the  kind  or  class 
commonly  known  as  a  "retained  after-flush  cistern  "  and  which 
is  intended  principally  for  use  with  valve  closets.  The  box  or 
cistern  is  divided,  in  this  case,  into  two  compartments  by  an 
horizontal  partition,  and  is  provided  on  its  underside  with  a 
well,  or  pocket,  to  which  is  connected  the  down  or  flush  pipe. 
The  upper  or  main  chamber  or  compartment  is  of  far  larger 
dimensions  than  the  lower  one,  and  is  carried  down  in  one 


Fig.  90. 


corner  to  the  bottom  of  the  cistern,  and  in  the  recess  thus  formed 
is  arranged  the  main  or  discharge  valve,  which  communicates 
with  the  above-mentioned  well  or  pocket  on  the  underside  of 
the  cistern,  and  through  the  latter  with  the  fall  or  down  pipe  to 
the  closet.  In  the  said  upper  compartment,  moreover,  is  also 
provided  a  valve  for  opening  or  closing  communication  with 
the  lower  compartment,  and  in  the  latter  a  valve  communicat- 
ing with  the  said  well  or  pocket  on  the  underside  of  the 
cistern,  and  forming  the  after-flush  valve.    The  latter  valve  is 
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coupled  through  a  connecting  rod  passing  through  a  tube  or 
sleeve  secured  to  the  horizontal  partition,  and  extending  verti- 
cally to  a  height  well  above  the  normal  water  line,  to  one  end 
of  a.  lever  pivoted  to  the  box  or  cistern,  and  to  the  inner  and 
weighted  end  whereof  are  also  coupled  or  connected  the  main  or 
discharge  valve,  and  the  valve  communicating  between  the 
two  compartments.  The  two  latter  valves  are  so  arranged  as  to 
be  normally  closed  whilst  the  first-named  valve  is  open.  Upon 
actuating  the  operating  lever,  however,  the  main  or  discharge 
valve,  and  the  valve  communicating  with  the  lower  chamber  or 
after-flush  compartment  are  opened,  and  the  valve  communi- 
cating between  the  latter  and  the  well  is  closed.  By  this  means 
the  water  from  the  upper  compartment  is  permitted  to  pass  to 
the  down  or  flush-pipe,  and  the  lower  chamber  or  compartment 
is  likewise  filled,  the  water  being  trapped  or  retained  therein  by 
the  closing  of  the  valve  communicating  with  the  well  of  the 
cistern.  On  the  release  of  the  actuating  lever  it  resumes  its 
normal  position,  and  closing  the  valves  in  the  upper  or  main,  or 
large  compartment,  opens  that  in  the  lower  or  smaller  compart- 
ment, and  permits  the  water  therein  to  pass  to  the  down  pipe 
and  form  an  after-flush.  The  main  compartment  is  then 
refilled  through  the  ball-cock  or  valve  in  the  usual  manner.  It 
is  obvious  that  the  outer  end  of  the  lever  must  be  held  down 
whilst  the  main  flush  is  taking  place.  To  prevent  the  loss  of 
water  that  might  otherwise  occur  should  the  said  lever  be  held 
down  after  the  main  flush  is  finished,  a  patent  main  or  discharge 
valve,  known  as  Tylor's  Model  Waste-not  cistern  valve,  is 
employed.  This  valve  is  so  constructed  that  it  cannot  be  left 
running,  and  closes  of  itself  after  having  let  the  proper  quantity 
of  water  pass  by.  These  valves  are  also  adapted  for  use  in 
lead-lined,  galvanised  iron  and  other  cisterns,  and  dispense  with 
the  necessity  of  water-waste  preventing  cisterns  being  interposed 
to  regulate  the  supply  of  water  to  water-closets  flushed  from 
the  said  main  cistern,  in  cases  where  the  saving  of  waste  is 
the  object  in  view. 

Valve  discharge  retained  after-flush  cisterns,  when  not  fitted 
with  a  discharge  valve  of  this  description,  must,  in  order  to  be 
water-waste  preventers,  be  provided  with  a  third  compartment 
to  contain  the  ball-cock  or  valve  and  float,  thereby  necessitating 
a  far  more  complicated  arrangement  of  levers  and  valves. 

Valve  cisterns  are  objected  to  by  many  water  companies 
on  account  of  the  possibility  of  the  discharge  valves  becoming 
leaky,  through  neglecting  to  renew  the  india-rubber  or  other 
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washer^:  when  they  become  worn  out  or  hard,  or  through  grit 
or  dirt 'upon  the  valve  seatings,  or  by  reason  of  the  valves 
sticking  or  not  landing  fairly  thereon,  or  from  other  causes 

Some  few  companies,  however,  permit  the  use  of  a  double 
valve  cistern  fitted  with  alternating  valves,  arranged  in  a  cistern 
having  two  compartments,  as  above  described,  so  cas  to  let  down 
at  each  pull  only  the  water  contained  in  one  division  or  com- 
partment, and  so  that  water  cannot  flow  into  and  out  of  the 
compartment  at  the  same  time. 

Syphonic  Discharge  Water-waste  Preventing  Cis- 
terns.—These  may  be  further  subdivided  into  three  distinct 
kinds  or  classes,  viz.— ist,  those  wherein  the  action  of  the 
syphon  is  set  up  by  opening  a  valve  to  admit  water  to  the  long 
leg  of  the  said  syphon,  or  "valve  started  syphonic  water- 
waste  preventing  cisterns."  2nd.  Those  wherein  the  water  is 
forced  up  the  short  leg  of  the  syphon  by  a  piston,  plunger,  or 
other  displacer,  so  as  to  glut  the  long  leg  and  start  the  syphon, 
or  "  valveless  displacer-started  syphonic  water-waste  preventing 
cisterns."  3rd.  Those  wherein  syphonic  action  is  set  up  by 
relieving  the  air  pressure  or  forming  a  partial  vacuum  in  the 
crown  or  upper  part  of  the  syphon,  thereby  permitting  the  water 
to  rise  under  the  pressure  of  the  atmosphere  in  the  short  leg 
thereof  and  pass  over  into  the  long  leg,  or  "  vacuum-started 
syphonic  water-waste  preventing  cisterns." 

Valve- Started  Syphonic  Cisterns. — Figs.  91  and  92 
show  two  forms  of  syphonic  water-waste  preventers  wherein  the 
syphons  are  started  by  means  of  valves  which  communicate 
with  the  long  legs  of  the  said  syphons. 

That  illustrated  in  Fig.  91  is  designed  and  made  by  Messrs. 
Lee,  Howl  and  Co.,  Limited,  Tipton,  and  has  a  cast-iron  box  and 
cover,  and  a  heavily  weighted  valve  coupled  to  the  starting  or 
operating  lever,  and  opening  or  closing  communication  with 
the  long  leg  of  the  syphon.  The  syphon  is  made  of  copper, 
and  is  arranged  in  a  well  or  pocket  formed  on  the  bottom  of 
the  box  or  cistern,  thereby  lowering  the  line  of  syphonage  so 
as  to  completely,  or  almost  completely,  empty  the  latter. 

An  arm  or  projection  upon  the  starting  lever  engages  (when 
the  latter  is  operated  to  open  the  starting  valve)  with  the 
ball-cock  arm  or  lever,  and  prevents  it  from  falling  and  admit- 
ting water  to  the  cistern  should  the  outer  extremity  of  the  said' 
lever  be  held  down  after  the  syphon  is  started.  ■  '-  ' 


J 
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Fig.  92  illustrates  a  valve-started  syphonic  water- waste 
preventer,  made  by  Messrs.  Winser  and  Co.,  London,  having  a 


Fig.  92. 


admitting  water  to  the  long  leg  of  the  syphon  is  insured  by 
arranging  the  valve  spindle  to  work  in  a  guide  firmly  secured  to 
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the  said  long  leg.  The  end  of  the  valve  spindle  is  coupled  by 
means  of  a  suitable  link  or  connecting  rod  to  the  weighted  end 
of  the  operating  lever,  to  the  other  end  of  which  is  attached  the 
chain  and  pull-piece.    The  starting  valve  is  of  the  suction  class. 

By  preserving  the  parallelism  of  the  valve  spindle  during  its 
to  and  fro  movements  in  opening  and  closing  the  starting 
valve,  the  possibiUty  of  the  latter  not  landing  fairly  upon  its 
seating  is  obviated.  Valve-started  syphonic  water-waste  pre- 
venting cisterns  are  naturally  liable  to  the  same  defects,  and 
are  open  to  the  same  objections  as  valve  discharge  cisterns. 

Displacer-Started  Syphonic  Cisterns. — As  there  are  no 
valves  in  displacer-started  syphonic  cisterns  except  the  ball- 
cocks  or  valves,  they  are  free  from  the  objection  of  possible 
leakages  taking  place 
through  the  down  or 
flush  pipes.  The  nor- 
mal level  of  the  water 
in  a  cistern  of  this  class 
is  usually  so  regulated 
by  means  of  the  ball 
or  float  as  to  be  about 
an  inch  or  an  inch  and 
a  quarter  below  the 
overflow,  and  to  pre- 
vent the  syphon  from 
being  started  automa- 
tically to  empty  the 
cistern,  in  case  the 
ball  -  cock  or  valve 
should  fail  to  act  in 
cutting  off  the  supply 
of  water,  the  said  over- 
flow should  be  placed 
below  the  upper  ex- 
tremity of  the  long  leg  of  the  syphon.  Figs.  93  to  96  illus- 
trate various  forms  of  displacer-started  syphonic  water-waste 
preventing  cisterns. 

In  Fig.  93  is  shown  a  patent  cistern  manufactured  by  Messrs. 
Tylor  and  Sons,  wherein  a  flanged  bell  or  dome-shaped  dis- 
placer  is  employed.  The  flanged  portion  of  this  displacer  is 
arranged  to  work  in  a  cyHndrical  well,  formed  on  the  bottom 
of  the  cast-iron  bo;?  or  cisterq. 


Fig.  93- 
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In  this  case,  the  dome  or  displaccr  is  supported  by  forked 
levers  or  arms  upon  a  spindle  pivoted  to  the  sides  of  the 

cistern,  and  is  normally  re- 
tained in  a  raised  or  elevated 
position  by  means  of  a  suit- 
able counterweight.  When 
the  said  dome  or  displacer 
is  suddenly  depressed  into 
the  well  (by  means  of  the 
operating  lever,  which  is  like- 
wise firmly  secured  to  or 
formed  on  the  above-men- 
tioned pivoted  spindle),  the 
water  therein  is  forced  up- 
Fig,  94.  wards   and  overpasses  the 

upper  end  of  the  down  pipe 
or  long  leg  of  the  syphon  and  starts  the  latter. 

Fig,  94  is  a  valveless  syphonic  cistern  made  by  Messrs.  G. 


Fig.  95- 


Farmiloe  and  Sons,  London.  In  this  cistern  an  annular-shaped 
displacer  is  so  arranged  and  mounted,  that  it  can  be  moved  in 
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an  upward  direction  by  a  series  of  levers,  in  the  enlarged  cylin- 
drical lower  portion  of  the  bell  or  dome  forming  the  short  leg 
of  the  syphon,  and  thus  force  the  water  up  the  said  short  leg 
to  glut  the  long  leg  and  start  or  set  up  syphonic  action. 

In  Figs.  95  and  96  are  illustrated  two  patterns  of  valveless 
displacer-started  syphonic  water-waste  preventing  cisterns,_  de- 
signed and  made  by  Messrs.  Lee,  Howl  and  Co.,  Limited, 
Tipton.  In  that  shown  in  Fig.  95  the  arrangement  for  start- 
ing the  syphon  consists  in  a  drum  or  cylinder  (shown  on 
the  left-hand  side  of  the  cistern)  connected  at  its  lower 
extremity  to  the  short  leg  of  the  syphon,  and  fitted  with  a  dis- 
placer,  disc,  or  piston  formed  of  non-corrosive  metal,  and 
coupled  or  connected  by  a  suitable  rod  passing  through  the 


Fig.  q6. 


upper  extremity  of  the  said  drum  or  cylinder,  to  the  extremity  of 
an  arm  or  lever  formed  on  or  firmly  secured  to  a  spindle,  pivoted 
to  the  sides  of  the  cistern.  On  this  spindle,  and  extending  in 
an  opposite  direction,  is  another  arm  or  lever,  having  at  its  free 
extremity  a  heavy  counterpoise  or  counterbalance  weight, 
which  acts  to  retain  the  other  arm  or  lever  in  its  highest 
position,  and  consequently  the  displacer,  disc,  or  piston  at  the 
top  of  its  stroke,  and  in  the  upper  end  of  the  drum  or  cylinder. 
Upon  rotating  the  above-mentioned  spindle  through  a  certain 
angle  by  means  of  the  short  crank  arm  or  lever  and  chain  and 
pull,  shovyn  in  front  of  the  cistern,  the  long  arm  or  lever  and 
disc  or  piston  displacer  connected  therewith  are  lowered,  and 
the  water  will  be  forced  downwards  in  the  drum  or  cylinder, 
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and  upwards  in  the  short  leg  of  the  syphon,  thereby  starting 
the  action  of  the  latter.  The  lower  part  of  the  drum  or 
cylinder  is  formed  of  a  larger  diameter,  thereby  providing  a 
clearance,  and  admitting  of  the  passage  of  the  water  up  the 
short  leg  when  the  disc  or  piston  is  at  the  bottom  of  its  stroke. 

Fig.  96  shows  a  patent  cistern  wherein  the  displacer  is  formed 
by  a  piston  coupled  by  means  of  a  link  or  connecting-rod  to 
the  inner  or  one  end  of  the  operating  lever.  This  piston  is 
arranged  to  work  in  the  short  leg  of  the  syphon,  which  is 
enlarged  for  this  purpose.  The  link  or  connecting-rod  passes 
through  a  sleeve  secured  to  the  crown  of  the  said  enlarged 
portion  of  the  short  leg,  which  sleeve  is  received  in  an  annular 
extension  formed  on  the  piston  when  the  latter  is  raised,  thereby 
doing  away  with  the  necessity  for  employing  a  stuffing-box  and 
gland,  or  a  bush.  The  said  cylindrical  extension  upon  the  piston 
is  received  when  in  its  lowermost  position  in  a  well  or  pocket, 
cast  or  formed  on  the  bottom  or  underside  of  the  box  or  cistern. 

This  water-waste  preventer  is  especially  designed  to  meet 
the  requirements  of  the  New  River  Water  Company. 

A  patent  valveless  displacer-started  syphonic  cistern,  made 
by  Mr.  G.  Jennings,  Lambeth,  is  illustrated  in  Fig.  96A.  The 


ormed  with  a  small  secondary  chamber  or  compartment.  The 
water  for  the  after-flush  is  contained  in  this  separate  compart- 
ment, wherein  is  also  arranged  the  ball-cock  or  valve.  When 
the  water  forming  the  main  or  principal  flush  has  been  all 
syphoned  out  from  the  main  chamber  or  compartment,  there 
still  remains  sufficient  in  the  smaller  chamber  to  form  the  after- 
flush.    In  order  to  effect  the  discharge  of  the  water  from  this 


Fig.  96A. 


displacer  consists  in  an  annular 
ring  or  piston  working  over  the 
long  leg  of  the  syphon  and  with- 
in the  bell  or  dome  forming  the 
short  leg  thereof.  This  cistern 
is  shown  in  the  drawing  so  ar- 
ranged as  to  deliver  its  entire 
contents  at  each  operation. 
When,  however,  it  is  intended 
for  use  with  a  valve,  or  a  sy- 
phonic discharge  wash  or  flush- 
down  water-closet,  it  is  adapted 
to  give  a  first  or  main  flush,  and 
a  secondary  or  after  flush.  In 
this  latter  case  the  cistern  is 
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separate  compartment  it  has  placed  in  it  the  short  leg  of  a 
smaller  syphon,  the  long  leg  whereof  passes  down  the  long  leg 
of  the  main  syphon  for  a  suitable  distance.  This  smaller  or 
secondary  syphon  is  started  by  the  main  syphon,  and  they  both 
act  together  for  a  time,  but  by  reason  of  the  small  capacity  of 
the  secondary  syphon,  relatively  to  the  mam  syphon,  it  con- 
tinues to  act  after  the  water  has  been  all  syphoned  out  of  the 
principal  compartment  in  the  cistern,  and  the  water  thus  dis- 
charged forms  the  after-flush. 

Vacuum-Started  Syphonic  Cisterns— Figs.  97  to  100 
illustrate  various  patterns  of  valveless  syphonic  water-waste 


Fig.  97- 


preventers,  wherein  the  syphonic  action  is  set  up  by  relieving 
the  air  pressure  or  creating  a  partial  vacuum  in  the  top  or  crown 
of  the  syphon. 

In  Figs.  97  to  99  are  shown  three  patent  cisterns  the  inven- 
tion of  Mr.  Milton  Syer,  Peckhani.  In  Fig.  97  the  short  leg 
of  the  syphon  is  formed  by  a  bell  or  dome,  which  is  connected 
by  means  of  trunnions  or  gudgeons  formed  thereon  to  the 
forked  end  of  the  operating  lever,  and  is  so  supported  or  sus- 
pended thereby  as  to  be  concentric  with  the  long  leg  of  the 
syphon,  which  projects  for  a  suitable  distance  vertically  into 
the  cistern.  By  raising  this  dome  or  bell  through  the  operat- 
ing lever  the  pressure  of  air  in  the  top  or  crown  of  the  syphon 


138  SANITARY  ARRANGEMENT  OF  D^VELLING-HOUSES. 


is  relieved,  and  the  water  level  rises  until  it  overpasses  the  upper 
end  of  the  long  leg,  when  it  flows  down  the  latter  and  sets  up 
syphonic  action.  As  soon  as  the  syphon  is  started  the  operat- 
ing lever  must  be  released,  and  the  bell  or  dome  permitted  to 
resume  its  normal  position,  otherwise  the  water  will  not  be 
syphoned  completely  out  of  the  cistern. 

This  cistern  requires  a  flap,  or  other  suitable  valve,  to  be 
fitted  to  the  foot  or  lower  end  of  the  down  pipe  to  prevent  air 
from  passing  up  the  latter  when  the  bell  or  dome  is  raised, 
and  thus  preventing  the  requisite  vacuum  being  formed 
therein. 

The  necessity  for  a  foot-valve  on  the  lower  end  of  the  down 
pipe  is  dispensed  with  in  the  water-waste  preventer,  shown  in 
Fig.  98,  by  constructing  the  bell  or  dome  in  the  form  of  a 


Fig.  98. 


double  cap,  and  thus  forming  a  water-seal  in  the  cistern  itself. 
These  cisterns  are  silent  in  action,  and  give  a  very  good  flush, 
the  power  of  which  increases  towards  its  termination. 

Fig.  99  illustrates  a  similar  water-waste  preventer  to  the 
above,  but  instead  of  the  syphonic  action  being  set  up  by  the 
raising  of  the  upper  dome  or  bell  through  a  lever  and  pull,  a 
push-piece  is  provided  having  two  unions,  a  and  b.  The  union 
A  is  connected  by  means  of  a  brass,  copper,  lead,  or  other 
suitable  pipe,  of  about  a  quarter  of  an  inch  internal  diameter,  to 
the  union  a  on  the  small  pipe  projecting  through  the  bottom  of 
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the  cistern,  and  the  union  b  is  intended  to  be  similarly  connected 
to  some  convenient  part  of  the  down  or  fall  pipe,  c.  The  push 
can  be  placed  in  any  convenient  position,  the  length  of  the  above- 
mentioned  connecting  pipe  being  immaterial ;  it  may,  there- 
fore, should  the  closet  be  cased  in,  take  the  place  usually 


Fig.  99. 


occupied  by  the  pull-up  handle  in  a  valve-closet,  or  it  may  be 
fixed  against  the  side  or  rear  wall  of  the  closet  in  such  a  posi- 
tion as  to  be  readily  get-at-able  by  the  user.  To  start  the 
syphon  the  push-piece  must  be  shoved  inwards,  its  movement 
being  slight  and  the  resistance  inappreciable,  and  the  air  being 
relieved  thereby  from  the  crown  of  the  syphon,  a  small  quantity 
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of  water  is  permitted  to  pass  and  thus  set  up  the  syphonic 
action  to  empty  the  cistern. 

Fig.  ICQ  illustrates  a  new  patent  syphonic  water-waste  pre- 
venter, invented  by  Mr.  J.  Jones,  Chelsea.    In  this  arrange- 


relief-pipe  is  governed  by  a  stop-valve  or  stop-cock  of  any  suit- 
able construction,  or  a  special  valve  may  be  employed  with 
a  weighted  operating  lever  or  handle  (as  shown  in  Fig.  44)  so 
arranged  that  it  has  to  be  raised  or  elevated  to  open  the  valve 
(as  indicated  by  the  dotted  lines  in  the  drawing),  and  will,  when 
released,  fall  by  gravity,  and  close  the  latter,  so  that  it  cannot 
be  left  open  accidentally.  On  opening  this  valve  the  pressure 
in  the  coils  will  be  relieved  and  the  syphon  started.  By  leaving 
open,  or  omitting  the  valve  from  the  bye-pass  or  relief-pipe, 
this  cistern  can  be  employed  as  an  automatic  flushing  cistern. 

The  flushing  water  is  discharged  very  evenly  and  forcibly, 
the  column  of  water  maintaining  its  compactness  and  remain- 
ing unbroken  to  the  last. 

Displacer-started  syphonic  water-waste  preventers  are,  as  a 
rule,  somewhat  easier  to  start  and  more  certain  in  action,  and 
have  a  lower  line  of  syphonage,  than  those  arranged  to  work 
by  relieving  the  air  or  pressure  from  the  top  or  crown  of  the 
syphon,  but  they  are,  on  the  other  hand,  more  compUcated  in 
construction,  and  have  more  working  parts  liable  to  wear  and 
get  out  of  order, 


Fig.  100. 


ment  the  syphon  is  con- 
structed in  the  form  of  a 
double-coil,  one  convolu- 
tion being  higher  than  the 
other,  as  shown  in  the 
drawing.  The  normal  water 
level  in  the  cistern  is  above 
that  of  the  highest  portion 
of  the  coil,  and  the  water 
is  prevented  from  passing 
through  the  said  coil  to  the 
down  or  flush  pipe  by  the 
frictional  resistance  set  up 
in  the  bends.  To  start  the 
syphon  a  bye-pass  or  relief 
pipe  connected  to  the  first 
convolution  of  the  coil  and 
to  the  down  pipe  is  pro- 
vided.   This  bye-pass  or 
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Special  Devices  for  Use  with  Water-waste  Preventers. 
— In  all  classes  of  syphonic  discharge  water-waste  preventing- 
cisterns  a  disagreeable  gurgling  noise  takes  place  when  the 
water  level  reaches  the  bottom  of  the  short  leg  of  the  syphon, 
and  the  seal  is  being  broken,  unless  some  special  means  are 
provided  for  admitting  air  to  the  top  or  crown  of  the  syphon 
at  this  moment. 

In  one  patent  arrangement  for  this  purpose  one  or  more 
pipes  of  small  diameter  are  carried  from  the  crown  or  top  of  the 
syphon  to  near  the  bottom  of  the  short  leg,  which  pipes  admit 
air  to  the  top  of  the 
said  syphon  when  the 
water  descends  to,  or 
near,  the  line  of  syphon- 
age. 

In  Fig.  ID  I  is  shown 
a  patent  anti-gurgling 
apparatus,  invented  by 
Messrs.  J.  Tylor&Sons, 
Limited.  This  device, 
which  is  intended  more 
especially  for  use  with 
a  water-waste  preventer 
of  the  kind  or  class 
shown  in  Fig.  93,  com- 
prises a  vent  pipe, 
placed  upon  the  crown 
or  upper  end  of  the 
dome  of  the  displacer, 
and  governed  by  a  suit- 
able valve.  This  valve  ^ig-  loi- 
is  connected  through  a 

bell-crank  lever  and  connecting-rods  with  a  float  (not  shown 
in  the  drawing),  by  means  of  which  and  the  counter-weighted 
lever  shown  on  the  top,  the  said  valve  is  maintained  closed 
until  the  termination  of  the  flush,  when  the  said  float  descends 
and,  through  the  above-mentioned  lever  and  connecting-rods, 
opens  the  valve  to  allow  air  to  enter  at  the  top  of  the  syphon. 
When  fitted  with  this  device  the  cistern  is  quite  noiseless  in  its 
action,  and  the  above-mentioned  objectionable  gurgling  noise 
completely  got  rid  of 

In  water-waste  preventing  cisterns  the  ball-cock  or  valve 
float  IS  usually  situated  in  the  main  compartment,  and  the 
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filling  of  this  compartment  is  necessarily  extremely  slow,  not 
only  by  reason  of  the  limited  area  of  the  inlet,  but  also  inas- 
much as  the  said  cock  or  valve  commences  to  close  as  soon  as 
the  water  reaches  the  ball  or  float  and  the  latter  begins  to  rise. 
This  objection  is  obviated  in  Jenning's  Patent  Syphonic  After- 
flush  Cistern  by  arranging  the  float  in  a  subsidiary  chamber  con- 
taining the  water  for  the  after-flush,  which  chamber  or  com- 
partment is  not  filled  until  after  the  main  or  principal 
compartment  is  filled,  or  nearly  so. 

This  advantage  can  be  imparted  in  an  inexpensive  manner  to 
any  cistern  by  the  handy  little  device  shown  in  Fig.  102,  which 
has  been  invented  and  patented  by  Mr.  H.  Faija,  M.LC.E., 
Westminster.  This  arrangement  is  applicable  to  almost  any 
water-waste  preventing  cistern,  or  storage  cistern,  and  consists 
of  a  separate  vessel  or  receptacle,  which  can  be  easily  fixed  or 
secured  by  means  of  set  screws  or  otherwise  to  the  side  of  the 
cistern.  This  vessel  is  of  such  a  form  as  to  receive  the  ball  or 
float  of  the  ball-cock  or  valve,  and  is  fitted  with  a  small  sub- 
sidiary syphon,  the  long  leg  of  which  extends  into  the  said 
water-waste  preventing  or  other  cistern.  By  this  arrangement 
the  water-way  through  the  cock  remains  wide  open  until  the 
cistern  is  full,  or  nearly  so,  when  the  small  vessel  or  receptacle 
fills  suddenly,  and  the  ball  or  float  rises  to  close  the  said 
water-way. 

In  Fig.  102,  A  indicates  a  portion  of  the  cistern  or  tank  into 
which  it  is  desired  to  regulate  the  flow  of  water  or  other 
liquid,  B  is  the  small  separate  vessel  or  receptacle  which  may 
be  placed  either  inside  or  outside  the  said  cistern  or  tank  a, 
and  in  which  the  ball  or  float  g  rises  and  falls,  actuating  the 
cock  or  valve  c,  by  which  the  cistern  A  is  filled,  d  is  a  small 
syphon  by  which  the  water  or  liquid  is  drawn  out  of  the  vessel 
B  into  the  cistern  a,  when  the  latter  is  being  emptied,  e  is  an 
air-escape  hole  or  vent  surrounded  by  a  shield  or  shoe  f. 

The  operation  of  the  apparatus  is  as  follows  : — The  cistern 
A,  and  the  vessel  or  receptacle  b,  being  empty,  the  ball  or  float 
will  be  in  the  position  shown  by  the  dotted  lines,  and  the 
cock  or  valve  c  will  be  open,  and  consequently  the  cistern  a 
will  be  filling  gradually ;  but  no  liquid  will  flow  into  b  until 
such  time  as  the  liquid  or  water  in  a  has  reached  to  about  or 
above  the  top  of  the  small  syphon  d,  and  until  this  desired 
level  is  reached  the  cock  or  valve  c  will  be  full  open  ;  when 
the  liquid  has  reached  this  level,  however,  it  will  commence 
to  flow  through  the  syphon  d,  which  in  this  instance  acts  only 
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as  a  conduit,  quickly  filling  the  vessel  b,  which  is  of  small 
relative  capacity,  and  thus  the  ball  G  will  be  raised,  and  the 
cock  or  valve  c  closed.  As  the  main  cistern  a  is  emptied  the 
vessel  B  will  remain  full,  and  the  cock  or  valve  c,  therefore, 
closed,  until  such  time  as  there  is  sufficient  difference  in  the 
level  of  the  water  or  Hquid  in  the  two  vessels  for  the  small 
syphon  to  start,  and  as  the  shoe  f  will  then  be  full  of  water, 
the  air-escape  hole  or  vent  e  will  be  sealed,  and  consequently 
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the  vessel  b  will  be  emptied  to  any  desired  level  below  it,  as, 
for  instance,  to  the  dotted  line  n.  The  shoe  f  is  emptied 
through  the  air-escape  hole  or  vent  e,  or  through  perforations 
in  Its  lower  portion,  or  through  both,  and  will  by  this  time  be 
empty,  and  the  air-escape  hole  e  unsealed.  As  the  cistern  a 
fills,  the  water  or  liquid  rises  in  the  longer  leg  of  the  syphon  d, 
and  the  air  in  the  syphon  is  forced  out  through  the  air-escape 
hole  or  vent  e,  thus  allowing  the  liquid  to  flow  from  the  vessel 
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A  into  B,  when  the  desired  level  in  a  has  been  reached,  which 
flow  will  continue  until  b  is  full  and  the  cock  or  valve  c  is 
closed,  as  already  described.  If  the  air-escape  hole  or  vent  e 
were  not  provided  at  the  lower  end  of  the  short  leg  of  the 
small  syphon,  an  air  cushion  would  be  formed  in  the  syphon  as 
the  water  rose  in  the  outer  vessel,  which  air  cushion  would 
prevent  the  water  flowing  into  the  ball  or  float  chamber  b  until 
a  sufficient  head  of  water  had  been  obtained  to  overcome  its 
resistance,  which  would  be  impossible  to  secure  in  the  limited 
space  and  depth  of  an  ordinary  water-waste  preventer. 

Fig.  103  illustrates  a  valveless  syphonic  water-waste  pre- 
venter of  the  vacuum  class,  made  and  patented  by  Mr.  Milton 
Syer,  wherein  the  upper  extremity  of  the  dome  or  bell  a,  which 
is  elongated  for  that  purpose,  is  provided  with  a  small  reservoir 
or  compartment  c,  in  which  is  stored  a  supply  of  a  powerful 


disinfectant  sufficient  for  about  a  thousand  discharges.  Enough 
disinfectant  is  discharged  at  each  operation  to  charge  the 
flushing  water. 

There  are  several  devices  in  the  market  intended  to  be 
either  attached  to  or  connected  with  water-waste  preventers, 
or  automatic  flushing  tanks,  and  which  are  adapted  to  auto- 
matically charge  the  water  in  the  said  cisterns  or  tanks  with  a 
sufficient  supply  of  disinfectant  at  each  operation.  These 
appliances  usually  work  on  the  syphonic  principle,  and  are 
principally  employed  in  hospitals  and  the  like. 
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Automatic  Flushing  Tanks  or  Cisterns. 

Automatic  flushing  tanks  are  now  very  extensively  used  for 
periodically  flushing  town  or  main  sewers,  and  also,  on  a 
smaller  scale,  house  drains,  grease  traps,  trough-closets  or 
latrines,  &c.,  &c.  They  consist  either  in  some  form  of  tipping 
vessel  or  in  a  cistern  fitted  with  a  valve  arranged  to  be  auto- 
matically opened  at  certain  given  intervals  by  more  or  less 
complicated  mechanism  ;  and  lastly,  and  that  more  generally 
used,  by  some  description  of  syphon  so  constructed  that  it  will 
be  automatically  started  or  set  in  action  upon  the  water  reach- 
ing a  certain  predetermined  level  in  the  tank  or  cistern. 

By  employing  an  automatic  flushing  tank  or  cistern  small 
quantities  of  water  (such  as  the  drainage  from  a  scullery  or 
kitchen  sink  when  drawing  water,  washing  up,  &c.)  which 
otherwise  pass  down  the  drain  without  any  useful  effect,  can  be 
stored  up,  and  when  a  given  quantity  has  been  thus  collected, 
suddenly  released  so  as  to  discharge  a  comparatively  large 
body  of  water  into  the  drain  at  once,  and  thereby  provide  for 
efiiciently  flushing  the  same  by  the  utilisation  of  water  which 
would  otherwise  have  run  to  waste. 

The  simplest  form  of  automatic  tipping  arrangement  consists 
in  a  vessel  pivoted  or  supported  on  trunnions,  and  balanced  in 
such  a  manner  that  when  filled  to  a  predetermined  level  it  will 
turn  upon  its  pivots  and  discharge  its  contents,  after  which  it 
will  return  to  its  normal  position.  An  apparatus  of  this  de- 
scription is  shown  in  connection  with  the  slop  or  waste  water- 
closet,  Fig.  51. 

In  one  arrangement  of  valve-operated  automatic  flushing 
cistern  the  discharge  valve  is  coupled  by  means  of  a  connect- 
ing rod  to  that  end  of  a  pivoted  tipping  vessel  having  formed 
on,  or  secured  to  it,  a  water-tight  compartment.    When  the 
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water  has  reached  a  predetermined  level  in  the  cistern  the 
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Fig.  104. 


end  of  the  pivoted  vessel  having  the  water-tight  compartment 
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or  float  is  raised,  thereby  opening  the  valve  connected  there- 
with. The  tipping  vessel  is  retained  in  the  above-mentioned 
position  during  the  escape  of  the  contents  of  the  main  cistern, 


by  the  water  that  remains  therein,  and  the  aperture  for  per- 
mittmg  the  said  water  to  escape  from  the  pivoted  or  tipping 
vessel  is  of  such  dimensions  as  to  admit  of  its  escaping  but 
slowly  therefrom,  consequently  the  said  vessel  will  be  main- 
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tained  in  that  position,  and  the 
all  the  water  has  escaped  from 
it  resumes  its  normal  position 
closes. 


discharge  valve  kept  open  until 
the  main  tank  or  cistern,  when 
and  the  said  discharge  valve 


Syphonic  Discharge  Automatic  Flushing  Tanks. — 
Figs.  104,  105,  and  106  show  three  forms  of  automatic  flushing 
tanks,  on  the  syphonic  discharge  principle,  manufactured  by 
Messrs.  Bowes-Scott  and  Western,  of  Westminster,  and  fitted 


Fig.  106. 


■with  Mr.  Roger  Field's  patent  syphons.  Figs.  104  and  105 
are  arrangements  intended  to  be  placed  underground  or  below 
the  level  of  the  yard,  roadway,  or  other  surface,  and  Fig.  106  is 
a  pattern  designed  to  be  fixed  above  ground  against  a  wall  or 
other  suitable  support,  as  shown  in  Fig.  81.  The  syphon  in 
each  of  these  cisterns  is  of  the  same  design,  the  long  leg  or 
limb  thereof  being  arranged  to  dip  about  a  quarter  of  an  inch 
into,  and  below  the  surface  of  a  body  of  water,  retained  and 
kept  at  a  proper  level  by  a  weir  or  dam,  formed  in  a  separate 
and  smaller  tank  or  vessel  either  built  into  the  main  tank  or 
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cistern,  when  the  latter  is  constructed  of  bricks,  or  riveted  or 
otherwise  secured  to  the  bottom  or  underside  thereof,  and 
having  the  discharge  outlet  situated  at  a  slight  distance  from 
its  bottom,  as  shown  in  Fig.  106. 

The  operation  of  the  apparatus  is  as  follows : — When  the 
water  fed  into  the  tank  or  cistern  from  an  inlet  or  tap  at  the  top, 
rises  in  the  dome,  or  short  leg  of  the  syphon,  to  the  top  of  the 
.  lip  or  adjutage  on  the  long  leg  or  limb  of  the  said  syphon,  it 
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begins  to  flow  over,  at  first  in  a  succession  of  drops  which 
dispel  a  sufficient  quantity  of  air  in  the  discharge  pipe  and  bell 
or  dome  to  cause  the  level  of  the  liquid  within  the  latter  to 
rise,  and  thereby  to  increase  the  overflow  into  the  discharge 
pipe,  and  thus  expel  a  further  quantity  of  air  so  as  to  gradually 
form  a  vacuum,  which  causes  a  still  greater  rise  and  overflow, 
and  starts  the  action  of  the  syphon  by  which  the  tank  or  cistern 
is  very  rapidly  emptied. 

Merrill's  automatic  flushing  tank  or  cistern  is  also  of  the 
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syphonic  discharge  type,  and  is  adapted  for  use  with  a  trough- 
closet,  or  latrine  or  for  other  purposes.  In  this  tank, 
the  foot  or  lower  extremity  of  the  syphon  dips  into  a  tip- 
ping vessel  pivoted  thereto,  and  contained  in  an  auxiliary 
chamber  or  well  situated  beneath,  or  on  the  underside  of  the 
mam  tank  or  cistern,  and  communicating  with  the  discharge 
outlet.  When  the  supply  water  overpasses  the  upper  end  of 
the  long  leg  or  limb  of  the  syphon  it  passes  down  the  latter, 


Fig.  1 08. 


and  filling  this  tipping  vessel  causes  it  to  capsize  or  turn  upon 
its  pivots  and  discharge  its  contents,  thereby  starting  the 
syphon  and  emptying  the  tank  or  cistern,  after  which  the  said 
tipping  vessel  resumes  its  normal  position. 

Amongst  other  advantages  claimed  for  this  arrangement  are 
the  following  :  that  the  syphon  will  work  under  every  possible 
condition,  either  with  clean  water  or  the  dirtiest  slop  waters, 
as  the  tipping  vessel  retains  no  dirt  or  sediment,  but  is 
effectively  cleared  and  scoured  out  at  each  operation.    That  it 
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cannot  be  tampered  with,  and  its  efficiency  of  action  interfered 
with,  except  by  actual  destruction.  That  it  requires  no  grease 
trap  when  slop  water  is  employed. 

In  Fig.  107  is  illustrated  Bean's  Patent  Syphonic  Discharge 
Automatic  Flushing  Tank  or  Cistern,  manufactured  by  Messrs. 
J.  Tylor  and  Sons,  Limited,  London.  This  tank  is  also  provided 
with  a  well  secured  to,  or  formed  on  its  underside,  and  is  fitted 
with  a  nicely  adjusted  syphon,  which  is  so  set  that  the  cistern 
can  be  made  to  discharge  at  any  desired  interval  of  time. 

The  hereinbefore  described  automatic  flushing  tanks  can  be 
regulated  to  discharge  with  the  merest  trickle  of  water  from 
the  cock  or  valve,  or  other  source  of  supply,  and  do  not 
dribble,  the  syphonic  action  commencing  the  moment  the 
water  in  the  tank  has  attained  the  predetermined  level,  and 
being  discharged  in  a  strong  and  continuous  flow  until  the 
said  tank  is  emptied. 

Fig.  108  shows  one  of  Messrs.  J.  Tylor  and  Sons'  automatic 
syphonic  discharge  flushing  tanks  fitted  with  a  reverse  action 
ball-cock  or  valve,  which,  when  the  water  reaches  the  pre- 
determined level  and  the  float  rises,  opens  to  discharge  an 
increased  amount  of  water  into  the  tank  and  thereby  to  start 
the  syphon  and  empty  the  cistern.  This  flushing  tank  or 
cistern  is  made  in  small  sizes,  and  is  intended  principally  for 
use  with  a  urinal  or  the  like. 
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Ash-  and  Dung-Pits,  Dust-bins,  and  Cesspools. 

Ash-  and  Dung-Pits. — The  Model  Bye-Laws  (see  Ap- 
pendix) provide  that  any  ash-pits  constructed  in  connection 
with  a  building  shall  be  situated  at  a  distance  of  six  feet  at 
least  from  any  dwelling-house  or  building  wherein  any  person 
may  be  or  may  be  intended  to  be  employed,  and  make  also 
various  other  provisions  with  reference  to  the  construction  of 
pits  or  receptacles  for  ashes  and  other  house  refuse,  and  dung- 
pits  or  receptacles  connected  with  stables  or  buildings  for  the 
accommodation  of  horses  or  other  animals. 

Dust-bins. — The  old  brick  dust-bin — with  wooden  roof  and 
front,  and  walls  uncemented  on  the  interior  and  usually  put 
together  with  mortar  of  the  most  inferior  and  hygroscopic 
character — is  far  from  being  a  desirable  adjunct  to  a  house;  and 
still  more  unsanitary  and  undesirable  to  have  in  one's  vicinity 
is  an  old  wooden  dust-bin.  The  latter,  owing  to  the  absorbent 
qualities  of  the  wood,  becomes  in  a  comparatively  short  time 
thoroughly  impregnated  with  impurities,  and  gives  off  per- 
petually an  extremely  offensive  and  unwholesome  smell. 

Portable  receptacles  known  as  Sanitary  Dust-bins  are  now 
being  largely  used  for  the  reception  of  ashes  and  other  refuse 
from  the  dwelling-house,  and  these  are  in  every  way  more 
desirable  than  fixed  dust-bins.  They  are  usually  constructed 
of  galvanized  iron,  and  of  a  rectangular  or  cylindrical  form, 
the  latter  being  perhaps  the  most  desirable  shape  in  practice, 
inasmuch  as  it  presents  no  corners  for  the  retention  of  filth. 
Of  whatever  shape,  however,  they  should  be  provided  with  a 
suitable  tight-fitting  lid  or  cover,  and  have  handles  by  means 
of  which  they  can  be  easily  manipulated  by  the  dust-men. 
The  capacity  of  a  dust-bin  should  be  sufficient  to  admit  of  its 
containing  at  the  most  the  accumulations  of  one  week. 

The  quantity  of  dust  removed  from  the  metropolitan  districts 
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averages  about  two  and  a  half  cubic  yards  per  house  per 
annum. 

Figs.  109  and  110  represent  respectively  a  rectangular 
and  a  cylindrical  sanitary  dust-bin. 


Fig.  IC9.  Fig.  no. 


Cesspools. — Where  the  existence  of  a  cesspool  is  an  un- 
avoidable necessity,  care  should  be  taken  to  construct  it  strictly 
in  accordance  with  the  provisions  relating  thereto  contained 
in  the  Model  Bye-Laws  which  will  be  found  at  the  end  of  this 
book.  The  walls  must  be  built  of  good  sound  bricks  laid  in 
Portland  cement  and  properly  rendered  on  their  internal  sur- 
faces with  Portland  cement.  There  should  be  a  backing, 
moreover,  of  well-puddled  clay  of  at  least  nine  inches  in  thick- 
ness around  and  beneath  the  brickwork. 

The  cesspool  should  be  properly  ventilated  by  means  of  a 
fresh-air  inlet  or  inlets,  and  an  upcast  ventilating  shaft  or  pipe, 
arranged  to  discharge  the  foul  air  and  gases  generated  in  the 
said  cesspool  or  cesspit,  in  such  a  position  as  to  be  innoxious, 
and  thus  avoid  the  dangers  to  health  otherwise  resulting  there- 
from. 
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Sewer  Ventilation. 

The  subject  ot  sewer  ventilation  is  one  which  is  of  the 
utmost  importance  to  the  general  public,  as  it  is  useless,  as 
before  mentioned,  to  put  all  the  sanitary  arrangements  in  a 
house  in  perfect  order,  if  the  main  sewers  in  the  district  be  in 
a  stinking  and  unsanitary  condition.  Reference  has  already 
been  made  to  the  evils  resulting  from  leaky  and  badly  laid 
sewers,  not  less  serious  are  those  resulting  from  ill-ventilated 
ones.  Sewer  ventilation  has  been  often  discussed  and  many 
plans  and  theories  more  or  less  impossible  have  been  from  time 
to  time  promulgated.  It  is  not  within  the  scope  of  this  work 
to  enter  with  any  degree  of  fulness  into  a  subject  of  this 
magnitude,  but  it  is,  as  above  stated,  a  subject  of  such  vital 
importance  to  public  health  that  it  would  hardly  do  to  entirely 
ignore  it  in  a  book  dealing  with  sanitary  matters,  although  it 
is  but  indirectly  connected  with  the  sanitary  arrangement  of 
dwelling-houses. 

As  has  already  been  mentioned,  the  opinion  of  experts  is 
and  has  been  for  years  in  favour  of  the  interposition  of  an 
efficient  intercepting  or  disconnecting  trap  between  the  soil 
drain  of  a  dwelling-house  and  the  public  sewer,  and  as  the 
latter  are  at  present  too  often  constructed  and  ventilated,  there 
is  no  doubt  about  the  necessity  of  this  precaution.  Were  the 
public  sewers  to  be  perfectly  constructed  and  ventilated,  dis- 
connector or  interceptor  traps  would  be  undoubtedly  unneces- 
sary. As  this,  however,  is  a  pitch  of  perfection  unattainable  in 
practice,  although  it  may  appear  easy  enough  of  accomplish- 
ment theoretically,  it  may  be  taken  that  the  use  of  a  proper 
trap  at  the  junction  of  the  house  drains  with  the  public  sewer 
will  always  be  a  necessity,  in  order  to  prevent  the  egress  of 
foul  gases  generated  in  the  said  sewer  into  the  soil  drain. 

The  most  practical  and  best  method  of  sewer  ventilation, 
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and  one  far  preferable  to  the  use  of  street  ventilating  columns, 
is  the  often  proposed  plan  of  insisting  upon  a  ventilating  pipe 
or  shaft  being  carried  up  the  wall  of  every  house  and  for  a 
certain  distance  above  them,  the  said  pipe  or  shaft  being  con- 
nected at  its  lower  extremity  with  the  drain  from  the  house 
to  the  public  sewer,  on  the  sewer  side  of  the  intercepting  or 
disconnecting  trap.  These  shafts  or  pipes  would  provide  ample 
ventilating  outlets  for  the  escape  of  sewer  gas,  and  the  road 
gratings  would  be  then  permitted  to  perform  their  proper  func- 
tion and  act  as  fresh-air  inlets,  instead  of  as  they  do  at  present, 
acting  as  outlets  for  sewer  gas  and  foul  smells,  and  spreading 
contagion  and  disease.  It  would  be  practically  impossible  for 
the  public  authorities  to  provide  as  perfect  a  system  of  sewer 
ventilation  by  means  of  street  ventilating  columns  or  otherwise, 
as  would  be  ensured  were  it  to  be  compulsory  for  every  house 
to  supply  its  quota  of  ventilation. 

Amongst  other  schemes  for  the  ventilation  of  public  sewers 
is  that  of  employing  a  chimney  shaft  and  furnace,  in  the  latter 
of  which  the  foul  gases  from  the  sewers  are  to  be  consumed  by 
fires.  This  destructor  is  proposed  to  be  erected  in  the  most 
elevated  position  in  the  district,  so  as  to  enable  it  to  draw  off 
from  the  sewers  all  the  gases  formed. 

In  cases  where  a  cremator  or  destructor  for  house  refuse  is 
in  use  the  sewer  gases  might  be  consumed  therein,  and  the 
expense  of  maintaining  separate  furnaces  for  that  purpose 
avoided. 

The  objection  to  this  method  of  sewer  ventilation  is  the 
liability  to  the  occurrence  of  disastrous  explosions  of  gases  in 
the  furnaces.  The  expense  entailed  in  installing  and  working 
a  system  of  this  description  would  also  be  very  heavy. 

Various  patent  methods  of  ventilating  sewers  have  been  from 
time  to  time  devised.  In  one  of  these,  patent  manholes  and 
ventilating  covers  having  spiral  trays  containing  charcoal  are 
placed  at  frequent  intervals  along  the  course  of  the  sewers, 
the  gases  ascending  from  the  latter  being  oxidized  in  their . 
passage  over  the  charcoal.  This  system  has  usually  failed, 
principally  owing  to  the  neglect  and  carelessness  of  those  in 
charge,  who  omit  to  renew  the  supply  of  charcoal  in  the 
trays,  which  becomes  in  consequence  compacted  and  saturated 
with_ moisture,  and  ceases  to  serve  any  useful  purpose,  as  the 
oxidization  of  the  gases  is  only  carried  out  so  long  as  the 
charcoal  remains  in  a  perfectly  dry  condition. 


CHAPTER  XXII. 
Ventilation  and  Heating  of  Dwelling-Houses. 

Ventilation. — The  importance  of  having  a  dwelling-house 
properly  ventilated  cannot  be  over-estimated.  A  supply  of  fresh 
air  may  be  admitted  to  a  room  *  by  means  of  the  simple  expe- 
dient recommended  by  Dr.  Bird — namely,  raising  the  lower  sash 
and  closing  the  aperture  thus  formed  under  the  bottom  rail,  by 
means  of  a  strip  or  piece  of  wood  of  corresponding  dimensions, 
the  fresh  air  finding  its  way  into  the  room  in  an  upward  direc- 
tion between  the  meeting  rails  of  the  sashes.  Tubes  arranged 
in  the  lower  rail  and  having  an  upward  bend  are  also  efficacious, 
although  unsightly. 

The  used-up  or  vitiated  air  may  be  extracted  from  a  room 
by  means  of  special  flues  provided  in  the  chimney-breast.  The 
ordinary  open  fire-place  is  itself  an  excellent  extractor  of  foul 
air,  but  is  unfortunately  most  extravagant  in  the  consumption 
of  fuel  and  wasteful  of  heat.  Ventilators  may  be  placed  over 
doors  which  communicate  with  a  central  staircase  :  but  in  this 
case  it  is  absolutely  necessary  to  provide  some  efficient  means 
of  securing  proper  ventilation  at  the  very  top  of  the  staircase, 
or  else  the  latter  will  become  a  receiver  for  foul  air  which  will 
ultimately  pass  into  the  bedrooms.  There  is  no  doubt  that 
every  house,  large  or  small,  should  be  fitted  with  an  efficient 
exhaust  ventilator  in  the  roof,  communicating  through  a  suit- 
able air  shaft  with  the  upper  portion  of  the  staircase  so  as  to 
remove  the  vitiated  air  therefrom. 

Inlet  ventilators  having  internal  regulating  valves  and 
arranged  to  be  set  flush  with  the  face  of  the  wall  so  as  to  be 
practically  invisible,  and  also  with  air-regulating  doors  or 
shutters  arranged  to  open  outwardly  into  the  apartment,  are 

*  The  Bye-Laws  of  the  Local  Government  Board  require  four  hundred 
cubic  feet  for  a  single  room,  and  three  hundred  cubic  feet  for  a  sleeping  room 
for  every  adult,  and  an  allowance  of  half  these  amounts  for  eveiy  child. 
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made  in  great  variety  by  a  number  of  firms.  In  some  of  these 
inlet  ventilators,  a  removable  well  or  receptacle  is  provided, 
intended  to  hold  disinfectants,  perfumes,  ice  or  water,  over  the 
surface  of  which  the  air  entering  the  room  must  pass. 

Figs.  Ill  and  112  are  vertical  sections  showing  two  patterns 
of  wall-inlet  ventilating  boxes,  designed  and  manufactured  by 
Messrs.  Robert  Boyle  and  Sons,  Limited,  London.  The 
ventilator  shown  in  Fig.  in  is  a  plain  air  inlet  panel,  in- 
tended to  fit  flush  with  the  wall,  and  having  no  projection  into 
the  room.  It  is  fitted  with  an  inwardly  opening  regulating 
valve,  an  air  filter,  and  a  perforated  front.  The  outer  box  or 
casing  is  of  cast  iron.  That  shown  in  Fig.  112  is  also  a  plain 
air  inlet  panel  intended  to  fit  flush  with  the  wall  of  the  apart- 
ment and  provided  with  an  air  filter ;  but  it  has  a  movable  front 
opening  outwardly  into  the  said  apartment  to  regulate  the 
supply  of  air. 


Fig.  III.  Fig.  112.  Fig.  113. 


The  construction  and  action  of  these  inlet  ventilators  will 
moreover  be  very  readily  understood  from  the  drawings,  wherein 
the  paths  taken  by  the  currents  of  air  are  indicated  by  arrows. 

Fig.  113  shows  a  downcast  ventilator  made  by  the  same  firm. 
This  ventilator  is  intended  to  be  fixed  upon  the  upper  extremity 
of  a  ventilating  shaft  built  into  the  wall  or  otherwise;,  and  to 
catch  the  wind  in  the  manner  of  a  windsail,  and  drive  it  down 
the  said  shaft  into  the  room. 

Patent  ventilating  and  smoke-consuming  fire-places  have 
also  been  designed  by  this  firm,  by  means  of  which  fresh 
atmospheric  air  admitted  through  an  opening  in  the  rear 
passes  into  an  hot-air  chamber,  and  between  a  series  of  baffle 
plates  or  gills  so  as  to  be  thoroughly  warmed,  after  which  it 
passes  through  another  aperture  into  the  apartment ;  a  suitable 
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baffle  plate  being  provided  for  directing  the  current  of  warmed 
fresh  air  in  an  upward  direction. 

Provision  is  also  made  in  these  fire-places  for  supplying  air 
raised  to  a  high  temperature  to  the  upper  portion  of  the  fire  in 
the  grate,  thereby  insuring  more  complete  combustion  of  the 
fuel,  and  rendering  the  grate  smoke-consuming.  As  the 
hydrogen  usually  wasted  in  the  form  of  smoke  is  thus  consumed 
and  converted  into  heat,  these  grates  form  valuable  fuel 
economisers. 


Fig.  114.  Fig.  115. 


Fig.  114  illustrates  Boyle's  Patent  Octagonal-shaped  Vertical- 
Current  Exhaust  Ventilator.  In  this  ventilator  a  descending 
current  of  external  air  is  utilised  to  create  an  up-draught  by  a 
special  arrangement  of  the  deflecting  plates  which  are  placed 
horizontally.  These  ventilators  are  also  made  circular  in 
form,  and  are  suitable  for  the  roofs  of  buildings  which  are 
surrounded  by  higher  buildings,  when  it  is  not  found  con- 
venient to  carry  up  a  shaft  to  the  level  of,  or  above  the  top  of 
the  said  higher  adjacent  buildings. 

Fig.  115  illustrates  Boyle's  improved  patent  exhaust  venti- 
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lator,  known  as  the  "Air-pump  Ventilator."  This  ventilator  has 
attained  a  considerable  degree  of  celebrity,  on  account  of  the 
highly  satisfactory  results  which  have  been  obtained  from  its 
use.  It  has  been  subjected  to  some  very  severe  tests,  and  is  one 
which  can  be  confidently  recommended,  as  being  constructed 
on  true  scientific  principles.  Its  getting  out  of  order  is  im- 
possible, as  it  has  no  moving  parts,  and  if  properly  fixed  its 
success  as  an  extractor  of  foul  and  vitiated  air  is  assured. 

The  main  features  of  the  ventilator  consist  in  metal  plates 
arranged  at  certain  curves  and  angles,  enclosing  a  central 
chamber ;  from  this  chamber  the  air  is  exhausted  through  a 
series  of  openings  or  slits,  owing  to  the  deflection  of  the 
external  air  across  these  openings  at  given  angles  in  a  com- 
pressed form,  which  thereby  creates  an  induced  current  there- 
through, and  consequently  forms  a  partial  vacuum  in  the 
central  chamber  by  exhausting  the  air  therefrom.  Into  this 
central  chamber  the  foul  and  vitiated  air  from  the  room  being 
ventilated  immediately  ascends  through  the  ventilating  shaft, 
and  is  in  like  manner  drawn  off,  and  in  this  way  a  powerful 
and  continuous  upward  current  is  established.  The  edges  of 
the  inner  plates  are  protected  by  guards 
to  prevent  any  vibration  that  might  other- 
wise result  by  the  direct  impact  of  the 
wind  thereon.  By  the  provision  of  a  series 
of  supplementary  or  auxiliary  exhaust  ar- 
rangements the  extracting  power  of  the 
ventilator  can  be  greatly  increased.  The 
ventilator  is  perfectly  rain-proof,  a  space 
dividing  the  exit  slit  from  the  central 
chamber,  serving  to  catch  and  run  off  any 
water  that  might  find  its  way  into  the 
ventilator,  and  a  deep  lip  or  rim  being 
also  provided  to  prevent  any  water  enter- 
ing the  said  space  from  passing  to  the 
central  chamber  and  down  the  ventilating 
shaft,  which  latter  may  be  made  of  any 
required  diameter,  the  extracting  power 
depending  solely,  however,  upon  the  size 
of  the  head  or  ventilator,  and  not  upon 
the  dimensions  of  the  shaft  attached  to  it.  -Fig-  116. 

To  fix  the  ventilator,  a  base  or  frame 
constructed  of  wood  is  placed  in  position  on  the  ridge  of  the 
roof,  as  shown  in  the  illustration,  and  covered  with  zinc,  lead, 
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or  other  material  so  as  to  make  it  perfectly  watertight.  The 
ventilator  is  fitted  on  the  top  of  this  base  or  frame,  and  is 
firmly  secured  in  position  thereon  by  means  of  nails,  screws, 
or  the  like. 

Fig.  ii6  shows  a  Patent  Exhaust  Ventilator,  manufactured 
by  Messrs.  Wheeler  and  Sons,  London.  This  ventilator  is 
a  combination  of  an  automatic  and  a  mechanical  exhaust, 
and  is  designed  for  turrets,  fleches,  and  roofs  of  every  de- 
scription. Several  novel  features  are  claimed  for  this  ventilator, 
amongst  which  may  be  mentioned  that  as  it  is  both  automatic 
and  mechanical  it  combines  the  advantages  of  both  systems, 
the  necessity  of  an  oil  chamber  in  the  base  of  the  ventilator 
is  dispensed  with,  as  the  pillar  is  made  of  a  sufficient  length 
to  pass  through  the  fan,  and  has  fixed  upon  its  upper  ex- 
tremity a  seamless  copper  oil  chamber,  with  phosphor  bronze 
guides,  and  a  hardened  steel  centre  inserted  in  the  column  or 
pillar. 

Heating  of  the  Dwelling. — Independent  of  combined 
systems  of  warming  and  ventilation,  there  may  be  said  to  be  five 
distinct  methods  of  heating  at  present  in  use,  viz.,  by  means  of 
stoves  wherein  the  fire  is  boxed  or  cased  in  and  from  the 
surfaces  of  which  the  heat  is  radiated  into  the  apartment ;  by 
means  of  endless  pipes  heated  by  a  current  of  hot  water  from  a 
boiler ;  by  means  of  pipes  charged  with  steam  ;  by  means  of 
hot-air  flues  ;  and  by  means  of  gas. 

When  warming  is  combined  with  ventilation  the  air  previously 
raised  to  a  suitable  temperature  is  delivered  into  the  various 
apartments  through  registers.  The  open  fire-place  may  be 
said  to  belong  to  the  latter  category,  and  still  holds  its 
own  in  this  country  for  heating  purposes.  It  is  wasteful,  as 
it  consumes  a  large  quantity  of  fuel,  and  a  considerable  pro- 
portion of  the  heat  engendered  passes  away  up  the  chimney 
without  useful  effect,  and  is  lost ;  but,  on  the  other  hand,  it 
has  most  decided  advantages  in  point  of  healthfulness^  and,  in 
the  more  improved  forms,  modern  science  has  done  much  to 
reduce  the  above  defects. 

Large  buildings  can  be  economically  and  evenly  warmed  by 
means  of  hot-water  pipes.  The  supply  of  air  for  ventilating 
purposes  should  be  passed  over  the  hot  pipes  so  as  to  be 
raised  to  a  proper  temperature  before  passing  into  the  room. 


CHAPTER  XXIII. 


Water  Supply  to  the  Dwelling. 

All  dwelling-houses  should  be  provided  with  a  constant 
water  service,  and  this  should  be  compulsory  upon  water 
companies. 

Cisterns. — The  safest  and  most  healthy  cisterns  for  the 
storage  of  water  in  the  dwelling  are  those  constructed  of  slates, 
but  they  are  expensive,  and  also  objectionable  on  account  of 
their  excessive  weight.  Lead  or  zinc-lined  tanks  or  cisterns  are 
liable  to  be  acted  upon  injuriously  by  some  waters,  and  although 
considerable  differences  of  opinion  exist  amongst  chemists  as 
regards  the  long-continued  action  of  water  on  lead,  it  is  probably 
best  to  avoid  its  use.  Galvanized  iron  forms  a  very  good 
material  for  storage  cisterns  for  domestic  use,  and  those  con- 
structed of  this  material  are  in  all  probability  the  best  for 
general  purposes.  Water  cisterns  should  be  carefully  covered 
so  as  to  exclude  light  and  dust,  and  they  should  be  properly 
cleaned  out  at  least  once  in  every  three  months. 

The  down,  or  supply  pipe  from  a  cistern  should  be  fitted 
with  a  stop  cock  or  valve  placed  directly  under  the  said  cistern, 
to  enable  the  supply  to  be  cut  off  for  repairs.  It  is  also  a 
good  plan  to  have  a  draw-off  cock  or  valve  on  the  main 
supply  pipe,  on  the  house  side  of  the  stopcock  or  valve  required 
by  the  water  company,  so  as  to  enable  the  house  pipes  to  be 
cleared  of  water  in  frosty  weather.  This  arrrangement  is  more 
especially  desirable  in  cases  where  there  is  a  constant  service. 

Ball  Cocks  or  Valves. — These  are  important  fittings  in 
connection  with  water  storage  cisterns,  and  to  avoid  trouble 
they  should  always  be  of  the  very  best  quality  and  design 
obtainable. 

The  ordinary  ball-cock  or  valve  consists  in  a  casing  having 
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a  )cnife-edge  valve  seating,  and  a  cylindrical  valve  faced  with 
india-rubber  and  adapted  to  be  moved  horizontally  to  and 
from  the  said  seating,  in  an  extension  upon  the  said  casing, 
by  means  of  an  arm  or  projection  upon  the  ball  or  float  lever, 
which  works  in  a  slot  or  recess  in  the  said  valve.  The  water 
is  delivered  through  a  nozzle  formed  at  right  angles  to  the  said 
casing.  In  some  instances  the  valve  is  arranged  to  move  in  a 
vertical  direction  in  a  right-angled  extension  upon  the  casing, 
the  ball  or  float  arm  or  lever  passing  through  a  slot  formed  in 
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the  said  valve.  Slots  or  grooves  are  then  provided  in  the 
interior  face  of  the  said  extension  or  valve  guide  to  form  Avater- 
ways  or  passages. 

In  a  type  of  ball-cock  or  valve  known  as  the  "  equilibrium," 
the  water  is  admitted  to  both  sides  of  the  valve,  thereby 
equilizing  the  pressure  thereon,  and  facilitating  its  movement 
to  and  from  its  seating,  and  furthermore  reducing,  or  entirely 
getting  rid  of  the  tendency  to  stick,  to  which  valves  of  ordi- 
nary or  common  construction  are  more  or  less  liable. 


WATER  SUPPLY. 


Figs.  117  and  118  illustrate  two  patent  ball-cocks  or  valvos 
designed  by  Messrs.  J.  Tylor  and  Sons,  Limited. 

That  illustrated  in  Fig.  117  is  a  full-way  ball-valve,  and  is 
suitable  for  use  with  any  pressure  up  to  eighty  feet.  The  valve 
in  this  case  consists  in  a  disc  faced  with  india-rubber  or  other 
suitable  material,  and  hinged  or  pivoted  to  the  interior  of  the 
casing.  This  flap-valve  is  coupled  by  means  of  a  link  or  con- 
necting rod  to  a  crank  arm  or  lever  secured  upon  the  inner 
end  of  a  spindle,  to  the  outer  end  or  extremity  of  which  is 
secured  the  ball  or  float  arm  or  lever.  The  crank  arm  and 
connecting  rod  or  link  are  so  fixed  or  adjusted  that  when  the 
ball  or  float  falls  the  valve  will  be  opened,  and  when  the  said 
ball  or  float  rises  under  the  action  of  the  water,  the  said  valve 
will  be  closed,  and  retained  firmly  against  its  seating. 

Fig.  118  shows  a  ball  valve  suited  for  use  with  high  pres- 
sures up  to  450  feet.  As  will  be  seen  from  the  drawing,  it  is 
fitted  with  a  double  or  compound  lever.  The  copper  ball, 
or  float  arm  or  lever,  is  pivoted  at  a  to  an  extension  on  the 
valve  casing,  and  has  an  arm  or  projection  which  engages 
with  the  free  end  of  a  second  or  intermediate  lever  pivoted  at 
B  to  the  said  casing,  and  coupled  or  connected  at  c  to  the 
valve  E.  The  power  exercised  by  the  main  lever  or  float  arm 
to  keep  the  valve  against  its  seating  is  thus  multiplied. 

Water. — The  quantity  of  water  estimated  as  being  required 
for  a  town's  water  su"pply  is  thirty  gallons  per  head  per  day,  for 
all  purposes,  such  as  for  domestic  supply,  use  in  manufactories, 
at  fires,  for  flushing  sewers,  cleaning  streets,  and  watering  parks, 
gardens,  &c.,  &c.  In  domestic  households  the  average  con- 
sumption is  about  fifteen  gallons  per  head  per  day,  in  hospitals 
from  twenty-five  to  thirty  gallons  per  head  per  day,  and  in 
stables  about  eighteen  gallons  per  horse  per  day,  this  latter 
includes  the  water  required  for  washing  horse,  stable,  and 
vehicle. 

Water  is  divided  into  two  kinds  or  classes,  soft  and  hard,  the 
latter  having  two  degress  of  hardness,  viz.,  permanent  and  tem- 
porary. Permanent  hardness  is  caused  by  the  water  containing 
sulphates  of  lime,  magnesia,  iron,  &c.,  &c.,  which  ingredients 
are  not  removable  by  boiling,  but  form  an  objectionable  in- 
crustation or  deposit.  Temporary  hardness  is  caused  by  the 
water  containing  bicarbonates  which  can  be  removed  by  boiling, 
the  carbonic  acid  released  by  the  latter  operation  separating 
the  bicarbonate  of  lime  and  precipitating  it.    Hard  water  is 
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(A.)  Public  Health  Act,  1875. 

The  follomng  sections  of  this  Act  affect  and  are  of  interest  to  house- 
holders, as  persons  offending  against  them  are  hable  to  summary  comic- 
tion,  and  incur  various  penalties  :  — 

Sec.  21. — Constnicting  a  drain  so  as  to  empty  into  a  sewer  of  any  local 
authority  ^\^thout  complying  with  the  regulations. 

Sec.  25. — Not  pro^dding  a  new  house  or  building  with  properly-con- 
structed and  covered  drains  in  an  urban  district. 

Sec.  26. — The  builcUng  over  sewers  and  under  streets  in  irrban  districts 
without  written  consent  from  the  urban  authority. 

Sec.  35. — Not  providing  a  new  house,  or  one  recently  rebuilt,  with 
sufficient  water-closet,  earth-closet,  or  privy  accommodation,  and  an  ashpit 
fitted  with  proper  doors  and  coverings. 

Sec.  41. — Neglecting,  after  due  notice  from  the  local  authorit)',  to  execute 
any  repairs  or  do  any  necessaiy  work  to  pii\ies. 

Sec.  42. — Either  removing  or  obstructing  the  removal  of  any  matter 
collected  by  a  local  authority. 

Sec.  43. — In  cases  where  local  authorities  have  undertaken  or  contracted 
to  remove  house-refuse,  &c.,  and  fail  to  do  so  within  seven  days,  after 
notice  in  Avriting,  %vithout  some  reasonable  excuse. 

Sec.  44. — Causing  nuisance  by  failing  to  remove  snow,  filth,  dust,  ashes, 
and  rubbish,  and  keeping  animals  on  any  premises  so  as  to  be  injurious  to 
health. 

Sec.  46. — Not  complying  with  notice  from  a  local  authority  to  whitewash, 
cleanse,  or  purify  a  house  or  part  thereof. 

Sec.  47. — The  keeping  of  swine  in  any  dwelling-house,  or  in  such  a  place 
as  to  be  a  nuisance  to  any  person.  Suffering  stagnant  water,  filth,  or 
waste  to  remain  in  any  dweUing-house  for  twent}'-four  hours  after  written 
notice  from  urban  authority  to  remove  same  ;  or  allowing  the  contents  of 
any  water-closet,  privy,  or  cesspool  to  overflow  or  soak  therefrom. 

Sees.  48  and  50. — Failing  after  notice  to  periodically  remove  manure  or 
other  refuse  from  stables,  mews,  &c.,  &c. 
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(B.)  Pqblic  Health  (London)  Act,  1891. 

I.  It  shall  be  the  duty  of  every  sanitary  authority  to  cause  to  Sanitary 

be  made,  from  time  to  time,  inspection  of  their  district,  wth  a  authority  to 

view  to  ascertain  what  nuisances  exist  caUing  for  abatement  t°fP*foj 

under  the  powers  of  this  Act,  and  to  enforce  the  provisions  of  detection  of 

this  Act  for  the  purpose  of  abating  the  same,  and  otherwise  to  nuisances, 
put  in  force  the  powers  vested  in  them  relating  to  pubUc  health 
and  local  government,  so  as  to  secure  the  proper  sanitary  con- 
dition of  all  premises  \vithin  their  district. 


Nuisances  (General). 

2.  For  the  pm-poses  of  this  Act, —  What  nui- 
(a)  Any  premises  in  such  a  state  as  to  be  a  nuisance  or  ^|°^^'|.™^^ 

injmious  or  dangerous  to  health.  summarily. 

(3)  Any  pool,  ditch,  gutter,  watercourse,  cistern,  water- 
closet,  earth-closet,  privy,  urinal,  cesspool,  drain,  dung- 
pit,  or  ash-pit,  so  foul  or  in  such  a  state  as  to  be  a 
nuisance  or  injmious  or  dangerous  to  health. 

(c)  Any  animal  kept  in  such  place  or  manner  as  to  be  a 
nuisance  or  injurious  or  dangerous  to  health. 

{d)  Any  accumulation  or  deposit  which  is  a  nuisance  or 
injurious  or  dangerous  to  health. 

(e)  Any  house  or  part  of  a  house  so  overcrowded  as  to  be 

injurious  or  dangerous  to  the  health  of  the  inmates, 
whether  or  not  members  of  the  same  famUy. 

(f)  Any  such  absence  from  premises  of  water-fittings  as  is 
a  nuisance  by  virtue  of  Section  33  of  the  Metropohs 
Water  Act,  187 1,  set  out  in  the  First  Schedule  to  this 
Act.  And, 

(g)  Any  factoiy,  workshop,  or  work-place  wliich  is  not  a 

factoiy,  subject  to  the  provisions  of  the  Factoiy  and 
Workshop  Act,  1878,  relating  to  cleanhness,  ventila- 
tion, and  overcrowding. 

3.  Information  of  a  nuisance  liable  to  be  dealt  with  summarily  Information 
under  this  Act  in  the  district  of  a  sanitary  authority  may  be  °f  nuisances 
given  to  that  authority  by  any  person,  and  it  shall  be  the  duty  authori'ty7 
of  every  officer  of  that  authority,  and  of  every  relieving  officer  in 
accordance  with  the  regulations  of  the  authority  having  control 

over  him,  to  give  that  iufomation ;  and  it  shall  be  the  duty  of 
the  said  authority  to  make  the  said  regulations,  and  also  the 
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duty  of  the  sanitaiy  authority  to  give  such  directions  to  their 
officers,  as  will  secure  the  existence  of  the  nuisance  being  imme- 
diately brought  to  the  notice  of  any  person  who  may  be  required 
to  abate  it,  and  the  officer  shall  do  so  by  serving  a  written 
intimation. 


Notice  4.  (l)  On  the  receipt  of  any  information  respecting  the  exist- 

requiring  ence  of  a  nuisance  liable  to  be  dealt  with  summarily  under  this 
of  nuisance.  sanitary  authority  shall,  if  satisfied  of  the  existence  of  a 

nuisance,  sen'e  a  notice  on  the  person  by  whose  act,  default,  or 
sufferance  the  nuisance  arises  or  continues,  or  if  such  person 
cannot  be  found,  on  the  occupier  or  owner  of  the  premises  on 
which  the  nuisance  arises  requiring  him  to  abate  the  same  within 
the  time  specified  in  the  notice,  and  to  execute  such  works  and 
do  such  things  as  may  be  necessary  for  that  purpose,  and  if  the 
sanitary  authority  think  it  desirable  (but  not  othenvise),  speci- 
fying any  works  to  be  executed. 

(2)  The  sanitary  authority  may  also,  by  the  same  or  another 
notice  served  on  such  occupier,  owner,  or  person,  require  him  to 
do  what  is  necessaiy  for  preventing  the  recurrence  of  the  nui- 
sance, and,  if  they  think  it  desirable,  specify  any  works  to  be 
executed  for  that  purpose,  and  may  serve  that  notice,  notwith- 
standing that  the  nuisance  may  for  the  time  have  been  abated,  if 
the  sanitary  authority  consider  that  it  is  hkely  to  recur  on  the 
same  premises. 


On  non-  5;  (i)  If  either — 

compliance  -pj^g  person  on  whom  a  notice  to  abate  a  nuisance  has 

orde°to'be'  been  served,  as  aforesaid,  makes  default  in  complying 

made.  with  any  of  the  requisitions  thereof  within  the  time 

specified ;  or, 

(b)  The  nuisance,  although  abated  since  the  ser\-ice  of  the 
notice,  is,  in  the  opinion  of  the  sanitaiy  authority,  likely 
to  recur  on  the  same  premises,  the  sanitary  authority 
shall  make  a  complaint,  and  the  petty  sessional  court 
hearing  the  complaint  may  make  on  such  person  a 
summary  order  (in  this  Act  referred  to  as  a  nuisance 
order). 

(2)  A  nuisance  order  may  be  an  abatement  order,  a  prohi- 
bition order,  or  a  closing  order,  or  a  combination  of  such  orders. 

(3)  An  abatement  order  may  require  a  person  to  comply  with 
all  or  any  of  the  requisitions  of  the  notice,  or  other^\^se  to  abate 
the  nuisance  within  a  time  specified  in  the  order. 

(4)  A  prohibition  order  may  prohibit  the  recuirence  of  a 
nuisance. 

(5)  An  abatement  order  or  prohibition  order  shall,  if  the  per- 
son on  whom  the  order  is  made  so  requires,  or  the  court  con- 
siders it  desirable,  specify  the  works  to  be  executed  by  such 
person,  for  the  purpose  of  abating  or  preventing  the  recurrence 
of  the  nuisance. 

(6)  A  closing  order  may  prohibit  a  dwelling-house  from  being 
used  for  human  habitation. 

(-)  A  closing  order  shall  only  be  made  where  it  is  proved  to 
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the  satisfaction  of  the  court,  that  by  reason  of  a  nuisance  a 
dwelling-house  is  unfit  for  human  habitation,  and  if  such  proof 
is  given,  the  court  shall  make  a  closing  order,  and  may  impose  a 
fine  not  exceeding  twenty  pounds. 

(8)  A  petty  sessional  court,  when  satisfied  that  the  dwelling- 
house  has  been  rendered  fit  for  human  habitation,  may  declare 
that  it  is  so  satisfied  and  cancel  the  closing  order. 

(9)  If  a  person  fails  to  comply  with  the  provisions  of  a  nui- 
sance order  with  respect  to  the  abatement  of  a  nuisance,  he 
shall,  unless  he  satisfies  the  court  that  he  has  used  all  due  dih- 
gence  to  carry  out  such  order,  be  liable  to  a  fine  not  exceeding 
twenty  shillings  a  day  during  his  default ;  and  if  a  person  know- 
ingly and  wilfully  acts  contrary  to  a  prohibition  or  closing  order, 
he  shall  be  liable  to  a  fine  not  exceeding  forty  shillings  a  day 
during  such  contrary  action.  Moreover,  the  sanitaiy  authority 
may  enter  the  premises  to  which  a  nuisance  relates,  and  abate 
or  remove  the  nuisance,  and  do  whatever  may  be  necessaiy  in 
execution  of  such  order. 

(10)  The  sanitary  authority  shall  have  a  right  to  enter  from  Power  of 
time  to  time  any  premises  :  entry. 

(a)  For  the  purpose  of  examining  as  to  the  existence  thereon 

of  any  nuisance  hable  to  be  dealt  with  summarily  under 
this  Act,  at  any  hour  by  day,  or  in  the  case  of  a  nui- 
sance arising  in  respect  of  any  business,  then  at  any 
hour  when  that  business  is  in  progress  or  is  usually 
carried  on ;  and, 

(b)  Where  under  this  Act  a  nuisance  has  been  ascertained 

to  exist,  or  a  nuisance  order  has  been  made,  then  at 
any  such  hom-  as  aforesaid,  until  the  nuisance  is  abated, 
or  the  works  ordered  to  be  done  are  completed,  or  the 
closing  order  is  cancelled,  as  the  case  may  be  ;  and, 

(c)  Where  a  nuisance  order  has  not  been  complied  with,  or 

has  been  infringed,  at  all  reasonable  hours,  including 
all  hours  dming  which  business  therein  is  in  progiess, 
or  is  usually  carried  on,  for  the  puijiose  of  executing 
the  order. 


II.  (i)  All  reasonable  costs  and  expenses  incurred  in  semng  Costs  of  ex- 
notice,  making  a  complaint,  or  obtaining  a  nuisance  order,  or  in  ecution  of 
carrj-ing  the  order  into  effect,  shall  be  deemed  to  be  money  paid  reiatin'°"to 
for  the  use  and  at  the  request  of  the  person  on  whom  the  order  nuisances? 
is  made  ;  or  if  the  order  is  made  on  the  sanitaiy  authority,  or  if 
no  order  is  made,  but  the  nuisance  is  proved  to  have  existed 
when  the  notice  was  served  or  the  complaint  made,  then  of  the 
person  by  whose  act,  default,  or  sufferance,  the  nuisance  was 
caused  ;  and  in  cases  of  nuisances  caused  by  the  act  or  default  of 
the  owner  of  premises,  such  costs  and  expenses  may  be  recovered 
from  any  person  who  is  for  the  time  being  owner  of  such 
premises. 

(2)  Such  costs  and  expenses,  and  any  fines  incuired  in  rela- 
tion to  any  such  nuisance,  may  be  recovered  in  a  summary 
manner,  or  in  the  county  court  or  high  court,  and  the  court 
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shall  have  power  to  cli\'icle  costs,  expenses,  and  fines  between 
persons  by  whose  acts,  defaults,  or  sufferance  a  nuisance  is 
caused,  as  it  may  seem  just. 


Power  of  in- 
dividual to 
complain  to 
justice  of 
nuisance. 


12.  (i)  Complaint  of  the  existence  of  a  nuisance  hable  to  be 
dealt  with  summarily  under  this  Act  on  any  premises  within  the 
district  of  any  sanitary  authority,  may  be  made  by  any  person, 
and  thereupon  the  like  proceedings  shall  be  had  with  the  like 
incidents  and  consequences  as  to  making  of  orders,  fines  for  dis- 
obedience of  orders,  appeal,  and  otherwise,  as  in  the  case  of  a 
like  complaint  by  the  sanitaiy  authority. 

(2)  Provided  that  the  court  may,  if  it  think  fit, — 

{a)  Adjourn  the  hearing  or  further  hearing  of  the  complaint 
for  the  purpose  of  having  an  examination  of  the  pre- 
mises where  the  nuisance  is  alleged  to  exist,  and  may 
authorise  the  entiy  into  such  premises  of  any  constable 
or  other  person  for  that  purpose ;  and, 

(b)  Authorise  any  constable  or  other  person  to  do  all 
necessary  acts  for  executing  an  order  made  on  a  com- 
plaint under  this  section,  and  to  recover  the  expenses 
from  the  person  on  whom  the  order  is  made  in  a 
summaiy  manner. 

(3)  Any  constable  or  other  person  authorised  under  this 
section  shall 
restrictions, 

authorised  under  the  foregoing  provisions  of  tliis  Act  to  enter 
any  premises  and  do  any  acts  thereon. 


have  the  hke  powers,  and  be  subject  to  the  like 
as  if  he  were  an  officer  of  the  sanitaiy  authority, 


Proceedings 
in  high 
court  for 
abatement 
of  nuisances. 


13.  The  sanitaiy  authority  may,  if  in  their  opinion  summary 
pi-oceedings  would  afford  an  inadequate  remedy,  cause  any  pro- 
ceedings to  be  taken  against  any  person  in  the  High  Court,  to 
enforce  the  abatement  or  prohibition  of  any  nuisance  Hable  to 
be  dealt  with  summarily  under  this  Act,  or  for  the  recovery  of 
any  fines  from,  or  for  the  punishment  of,  any  persons  offending 
against  the  provisions  of  tliis  Act  relating  to  such  nuisances,  and 
may  pay  as  expenses  of  the  execution  of  this  Act  then'  expenses 
of,  and  incident  to  all  such  proceedings. 


Penalty  for 
injuring 
closets,  Sec, 
so  as  to 
cause  a 
nuisance. 


15.  If  a  person  causes  any  drain,  water-closet,  earth-closet, 
privy,  or  ash-pit  to  be  a  nuisance,  or  injurious  or  dangerous  to 
health,  by  wilfully  destrojing  or  damaging  the  same,  or  any 
water-supply,  appaiatus,  pipe,  or  work  connected  therewith,  or 
by  othenvise  wilfully  stopping  up,  or  wilfully  interfering  -nith,  or 
improperly  usmg  the  same,  or  any  such  water-supply,  apparatus, 
pipe,  or  work,  he  shall  be  liable  to  a  fine  not  exceeding  five 
pounds 


Regulations  as  to  Water-Closets,  &c. 

Obligation  It  shall  not  be  lawful  newly  to  erect  any  house,  or  to 

water-^'*^*^  rebuild  any  house  pulled  down  to  or  below  the  ground-floor, 
closet's,  &c.    without  a  sufficient  ash-pit  furnished  with  proper  doors  and 
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coverings,  and  one  or  more  proper  and  sufficient  water-closets, 
according  as  circumstances  may  require,  furnished  with  suitable 
water-supply  and  water-apparatus,  and  with  suitable  trapped 
soil-pan,  and  other  suitable  works  and  arrangements,  so  far  as 
may  be  necessaiy  to  insure  the  efficient  operation  thereof. 

(2)  If  any  person  offends  against  the  foregoing  enactment  of 
this  section,  he  shall  be  Uable  to  a  fine  not  exceeding  twenty 
pounds. 

(3)  If  at  any  time  it  appears  to  the  sanitary  authority  that 
any  house,  whether  built  before  or  after  the  commencement  of 
this  Act,  is  without  such  ash-pit  or  water-closets  aforesaid,  the 
sanitary  authority  shall  cause  notice  to  be  served  on  the  owner 
or  occupier  of  the  house,  requiring  him  forthmth,  or  ^vithin  such 
reasonable  time  as  is  specified  in  the  notice,  to  provide  the  same 
in  accordance  with  the  notice  ;  and  if  the  notice  is  not  complied 
mth,  the  said  owner  or  occupier  shall  be  liable  to  a  fine  not  ex- 
ceeding five  pounds,  and  a  further  fine  not  exceeding  forty 
shillings,  for  each  day  during  which  the  offence  continues  ;  or 
the  sanitaiy  authority,  if  they  thinls:  fit,  in  lieu  of  proceeding  for 
a  fine,  may  enter  on  the  premises,  and  execute  such  works  as 
the  case  may  require,  and  may  recover  the  expenses  incun-ed  by 
them  in  so  doing  from  the  owner  of  the  house. 

(4)  Provided  that — 

(a)  Where  sewerage  or  water  supply  sufficient  for  a  water- 

closet  is  not  reasonably  available,  this  section  shall  be 
compUed  with  by  the  provision  of  a  privy,  or  earth- 
closet  ;  and 

(b)  Where  a  water-closet  has,  before  the  commencement  of 

this  Act,  been  and  is  used  in  common  by  the  inmates 
of  two  or  more  houses,  and  in  the  opinion  of  the 
sanitaiy  authority  may  continue  to  be  properly  so  used, 
they  need  not  require  a  water-closet  to  be  provided  for 
each  house. 

(5)  Any  person  who  thinks  himself  aggrieved  by  any  notice 
or  act  of  a  Sanitaiy  Authority  under  this  section  may  appeal  to 
the  Comity  Council,  whose  decision  shall  be  final. 

40.  (i)  The  sanitaiy  authority  may  examine  any  of  the 
following  works — that  is  to  say,  any  water-closet,  earth-closet, 
privy,  ash-pit,  or  cesspool,  and  any  water-supply,  sink,  trap, 
siphon,  pipe,  or  other  works  or  apparatus  connected  therewith, 
upon  any  premises  witliin  their  chstrict,  and  for  that  purpose, 
or  for  the  purpose  of  ascertaining  the  course  of  a  drain,  may  at 
all  reasonable  times  by  day,  after  twenty-four  hours'  notice  has 
been  served  on  the  occupier  of  the  premis.es,  or,  if  they  are  un- 
occupied, on  the  owner,  or  in  case  of  emergency  without  notice, 
enter  on  any  premises,  and  cause  the  gi'ound  to  be  opened  in 
any  place  they  think  fit,  doing  as  little  damage  as  may  be. 

(2)  If  any  such  work  as  aforesaid  is  found  on  examination  to 
be  in  accordance  with  this  Act  and  the  bye-laws  of  the  County 
Council,  and  sanitary  authority,  and  directions  of  the  sanitary 
authority  given  in  any  notice  under  this  Act,  and  in  proper 
order  and  condition,  the  sanitary  authority  shall  cause  tlie  same 
to  be  reinstated  and  made  good  as  soon  as  may  be,  and  shall 


Power  for 
sanitary  au- 
thority to 
authorise 
examination 
of  water- 
closets,  &c. 
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defray  the  expenses  of  examination,  reinstating,  and  making 
good  the  same,  and  pay  full  compensation  for  all  damages 
or  injuries  done  or  occasioned  by  the  examination;  but  if,  on 
examination,  any  such  work  is  found  not  to  be  in  proper  order 
or  condition,  or  not  to  have  been  made  or  provided  by  any 
person  according  to  the  said  bye-laws  and  directions,  or  to  be 
contrary  to  this  Act,  the  reasonable  expenses  of  the  examination 
shall  be  repaid  to  the  sanitary  authority  by  the  person  offend- 
ing, and  may  be  recovered  by  that  authority  in  a  summary 
manner. 


Penalty  on 
persons  im- 
properly 
making  or 
altering 
water- 
closets,  &c. 


41.  (i)  In  any  of  the  following  cases — 

(a)  If,  on  such  examination  as  in  the  preceding  section 

mentioned,  any  such  work  as  therein  mentioned  is 
found  not  to  have  been  made  or  pro\ided  by  any 
person  according  to  the  bye-laws  of  the  County 
Council,  and  sanitary  authority,  and  the  directions  of 
the  sanitary  authority,  given  in  any  notice  under  this 
Act,  or  to  be  contrary  to  tliis  Act ;  or, 

(b)  If  a  person,   without   the  consent  of  the  sanitary 

authority,  constructs  or  rebuilds  any  water-closet, 
earth-closet,  privy,  ash-pit,  or  cesspool  which  has  been 
ordered  by  them  either  not  to  be  made,  or  to  be 
demohshed ;  or, 

(c)  If  a  person  discontinues  any  water  supply  without 

lawful  authority ;  or, 

(d)  If  a  person  destroys  any  sink,  trap,  siphon,  pipe,  or  any 

connected  works  or  apparatus,  as  aforesaid,  either  with- 
out lawful  authority  or  so  that  the  destruction  creates 
a  nuisance,  or  is  injurious  or  dangerous  to  health. 


Every  person  so  offending  shall  be  hable  to  a  fine  not  exceed- 
ing ten  pounds  ;  and  if  he  does  not,  within  fourteen  days  after 
notice  is  sei^ved  on  him  by  the  sanitary  authority,  or  within  any 
further  time  allowed  by  that  authority,  or  appearing  to  a  petty 
sessional  court  necessary  for  the  execution  of  the  works,  cause 
such  water-closet,  earth-closet,  privy,  ash-pit,  or  cesspool  to  be 
altered  or  reinstated  in  confoiTnity  with  the  said  bye-laws  and 
directions,  or,  as  the  case  may  be,  to  be  demolished,  or  such 
water  supply  to  be  renewed,  or  such  sink,  trap,  siphon,  pipe,  or 
other  coimected  works  or  apparatus  to  be  restored,  such  person 
shall  be  liable  to  a  fine  not  exceeding  twenty  shiUings  for  each 
day  during  which  the  offence  continues ;  or  the  sanitary  authority 
if  they  think  fit,  in  heu  of  proceeding  for  a  fine,  may  enter  on 
the  premises  and  cause  the  work  to  be  done,  and  the  expenses 
thereof  shall  be  paid  by  the  person  who  has  offended. 

(2)  If,  on  such  examination  as  aforesaid,  any  water-closet, 
earth-closet,  privy,  ash-pit,  or  cesspool,  or  any  water  supply, 
sink,  trap,  siphon,  pipe,  or  any  of  the  connected  works  or 
apparatus  as  aforesaid,  appears  to  be  in  bad  order  or  condition, 
or  to  require  cleansing,  alteration,  or  amendment,  or  to  be  filled 
up,  the  sanitaiy  authority  shall  cause  notice  to  be  ser^•ed  on  the 
owner  or  occupier  of  the  premises,  upon  or  in  respect  of  which 
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the  inspection  was  made,  requiring  him  forthmth,  or  within  a 
reasonable  time  specified  in  the  notice,  to  do  what  is  necessaiy 
to  place  the  work  in  proper  order  and  condition ;  and  if  such 
notice  is  not  complied  with,  the  said  owner  or  occupier  shall  be 
liable  to  a  fine  not  exceeding  five  pounds,  and  to  a  further  fine 
not  exceeding  forty  shillings  for  each  day  during  which  the 
offence  continues ;  or  the  sanitary  authority,  if  they  think  fit, 
in  heu  of  proceeding  for  a  fine,  may  enter  on  the  premises  and 
execute  the  works,  and  the  expenses  incurred  by  them  in  so 
doing  shall  be  paid  to  them  by  the  owner  or  occupier  of  the 
premises. 

(3)  Any  person  who  thinks  himself  aggrieved  by  any  notice 
or  act  of  a  sanitary  authority  under  this  section,  in  relation  to 
any  water-closet,  earth-closet,  privy,  ash-pit,  or  cesspool  may 
appeal  to  the  County  Council,  whose  decision  shall  be  final. 


42. — If  a  water-closet  or  drain  is  so  constracted  or  repaired 
as  to  be  a  nuisance,  or  injurious  or  dangerous  to  health,  the 
person  who  undertook  or  executed  such  construction  or  repair 
shall,  unless  he  shows  that  such  construction  or  repair  was  not 
due  to  any  wilful  act,  neglect,  or  default,  be  liable  to  a  fine  not 
exceeding  twenty  pounds  : 

Provided  that  where  a  person  is  charged  with  an  offence  under 
this  section  he  shall  be  entitled,  upon  information  duly  laid  by 
him,  to  have  any  other  person,  being  his  agent,  servant  or  work- 
man, whom  he  charges  as  the  actual  offender,  brought  before  the 
Court  at  the  time  appointed  for  hearing  the  charge,  and  if  he 
proves  to  the  satisfaction  of  the  Court  that  he  had  used  due 
dihgence  to  prevent  the  commission  of  the  offence,  and  that  the 
said  other  person  committed  the  offence  without  his  knowledge, 
consent,  or  connivance,  he  shall  be  exempt  from  any  fine,  and 
the  said  other  person  may  be  summarily  convicted  of  the 
offence. 


Improper 
construction 
or  repair  of 
water-closet 
or  drain. 
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(C.)  Model  Bye- Laws. 


In  connection  with  the  PuMic  Health  Act  a  series  of  model 
bye-laws  have  been  framed  by  the  Local  Government  Board  for 
the  use  of  urban  sanitary  authorities.  In  the  preparation  of  these 
for  ms  the  Board  obtained  the  assistance  of  advisers  whose  prac- 
tical experience  rendered  their  criticism  of  the  proposed  clauses 
of  especial  value. 

As  these  bye-laws  (more  or  less  altered  in  some  cases  to  suit 
the  special  circumstances  of  a  particular  district)  have  been 
extensively  adopted  by  local  governing  bodies,  those  clauses 
relating  to  the  drainage  of  buikUngs,  &c.,  &c.,  which  most  con- 
cern and  interest  the  inhabitants  of  a  dvvelling,  are  appended. 
'Wliether,  however,  adopted  or  not  in  the  district  inhabited  or 
proposed  to  be  inliabited  by  the  reader,  he  would  do  well  to 
study  them  for  his  own  use  and  information ;  and  should  he 
have  occasion  to  build  a  new  house,  or  have  any  alterations  to 
an  old  one  carried  out,  to  insist  upon  the  jDrovisos  therein 
contained  being  rigidly  adhered  to. 


Draining  of 
subsoil. 


Down- 
spouts for 
rain-water. 


Lowest 
storey  to  be 
at  level 
above  sewer. 


Every  person  who  shall  ei-ect  a  new  building  shall  cause  the 
subsoil  of  the  site  of  such  building  to  be  effectually  drained  by 
means  of  suitable  earthenware  field  pipes,  properly  laid  to  a 
suitable  outfall,  whenever  the  dampness  of  the  site  renders  such 
a  precaution  necessaiy. 

He  shall  not  lay  any  such  pipe  in  such  a  manner  or  in  such  a 
position  as  to  communicate  directly  with  any  sewer  or  cesspool, 
or  \^nth  any  drain  constnicted  or  adapted  to  be  used  for  con- 
veying sewage,  but  shall  provide  a  suitable  trap,  with,  a 
ventilating  opening  at  a  point  in  the  Une  of  the  subsoil  drain  as 
near  as  may  be  practicable  to  such  trap. 

Eveiy  person  who  shall  erect  a  new  building  shall  cause  a  suit- 
able pipe  or  trank,  extending  from  the  roof  of  such  building  to 
the  ground,  to  be  fixed  to  the  front  or  rear,  or  to  one  of  the 
sides  of  such  building,  and  to  be  so  connected  with  a  gutter- 
shoot  or  trough — receiving  any  water  that  may  fall  on  the  roof 
— as  to  cany  all  such  water  therefrom  Avnthout  causing  dampness 
in  any  part  of  any  wall  or  foundation  of  such  building. 

Every  person  wlio  shall  erect  a  building  shall  conslnict  the 
lowest  storey  of  such  building  at  such  level  as  will  allow  of  the 
construction  of  a  drain  suihcicnt  for  the  eflectual  drainage  of 
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such  buikliug,  and  of  the  provision  of  requisite  communication 
with  any  sewer  into  which  such  drain  may  lawfully  empty  at  a 
point  in  the  upper  half  diameter  of  such  sewer,  or  with  any 
other  means  of  drainage,  with  which  such  drain  may  lawfully 
communicate. 

Every  person  who  shall  erect  a  new  building  shall,  in  the  con- 
struction of  every  drain  of  such  building,  other  than  a  drain 
constructed  in  pursuance  of  the  bye-law  in  that  behalf  for  the 
drainage  of  the  subsoil  of  the  site  of  such  building,  use  good 
sound  pipes  formed  of  glazed  stoneware  or  other  equally  suit- 
able material. 

He  shall  cause  eveiy  such  drain  to  be  of  adequate  size,  and  if 
constructed  or  adapted  to  be  used  for  conveying  sewage,  to  have 
an  internal  diameter  not  less  than  four  inches,  and  to  be  laid  in 
a  bed  of  good  concrete,  with  a  proper  fall,  and  with  water-tight, 
socketed,  or  other  suitable  joints. 

He  shall  not  constract  any  such  drain  so  as  to  pass  under  any 
building,  except  in  any  case  where  any  other  mode  of  con- 
struction may  be  impracticable,  and  in  that  case  he  shall  cause 
such  drain  to  be  so  laid  in  the  ground  that  there  shall  be  a 
distance  equal  at  the  least  to  the  full  diameter  thereof  between 
the  top  of  such  drain,  at  its  highest  point,  and  the  surface  of  the 
ground  under  such  building. 

He  shall  also  cause  such  drain  to  be  laid  in  a  direct  line  for 
the  Avhole  chstance  beneath  such  building,  and  to  be  completely 
embedded  in,  and  covered  with,  good  solid  concrete  at  least  six 
inches  thick  all  round.  He  shall  likewise  cause  adequate  means 
of  ventilation  to  be  provided  in  connection  wth  such  chain  at 
each  end  of  such  portion  thereof  as  is  beneath  such  building. 

He  shall  cause  every  inlet  to  any  drain,  not  being  an  inlet  pro- 
vided in  pursuance  of  the  bye-law  in  that  behalf  as  an  opening 
for  the  ventDation  of  such  drain,  to  be  properly  trapped. 

Eveiy  person  who  shall  erect  a  new  building  shall  provide 
within  the  curtilage  thereof,  in  eveiy  main  drain  or  other  cbain 
of  such  building,  which  may  directly  communicate  -with  any 
sewer  or  other  means  of  drainage  into  which  such  drain  may 
lawfully  empty,  a  suitable  trap  at  a  point  as  chstant  as  may  be 
practicable  froin  such  builcUng,  and  as  near  as  may  be  practicable 
to  the  point  at  wlrich  such  drain  may  be  connected  with  such 
sewer  or  other  means  of  drainage. 

A  person  who  shall  erect  a  new  building  shall  not  construct 
the  several  drains  of  such  building  in  such  a  manner  as  to  form 
in  such  drains  any  right-angled  junction,  either  vertical  or 
horizontal.  He  shall  cause  every  branch  drain  or  tributary  drain 
to  open  into  another  drain  obhquely  in  the  chrection  of  the  flow 
of  such  drain. 

Every  person  who  shall  construct  a  water-closet  in  connection 
\vith  a  building,  shall  furnish  such  water-closet  with  a  separate 
cistern,  or  flushing  box,  of  adequate  capacity,  which  shall  be  so 
constructed,  fitted,  and  placed  as  to  admit  of  the  supply  of  water 
for  use  in  audi  water-closet  without  any  direct  connection 
between  any  service-pipe  upon  the  premises,  and  any  part  of  the 
apparatus  of  such  water-closet  other  than  such  cistern  or  flusliing 
box. 


Materials 
&c.,  for 
drains. 


Drains  to  ha 
trapped 
from  sewer. 


No  rigrht- 
angled  drain 
junction. 


Water 
supply  to 
water-closet 
tobc  distinct 
from  that  for 
domestic 
use. 
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Earth- 
<  lijsets  to 
have  dry 
earth  re- 
ceptacles. 


As  to  earth - 
closets  hav- 
ing fixed 
receptacles. 


As  to  earth- 
closets  hav- 
ing movable 
receptacles. 


He  shall  furnish  such  water-closet  with  a  suitable  apparatus 
for  the  effectual  application  of  water  to  any  pan,  basin,  or  other 
receptacle  with  which  such  apparatus  may  be  connected  and 
used,  and  for  the  effectual  flushing  and  cleansing  of  such  pan, 
basin,  or  other  receptacle,  and  for  the  prompt  and  effectual 
removal  therefrom  of  any  solid  or  liquid  filth  which  may  from 
time  to  time  be  deposited  therein. 

He  shall  furnish  such  water-closet  with  a  pan,  basin,  or  other 
suitable  receptacle  of  non-absorbent  material,  and  of  such  shape, 
of  such  capacity,  and  of  such  mode  of  construction  as  to  receive 
and  contain  a  sufficient  quantity  of  water,  and  to  allow  all  filth 
which  may  from  time  to  time  be  deposited  in  such  pan,  basin,  or 
receptacle  to  fall  free  of  the  sides  thereof,  and  directly  into 
the  water  received  and  contained  in  such  pan,  basin,  or  re- 
ceptacle. 

He  shall  not  construct  or  fix  under  such  pan,  basin,  or  recep- 
tacle any  "  container  "  or  other  similar  fitting. 

He  shall  not  constnact  or  fix  in  or  in  connection  with  the 
water-closet  apparatus  any  trap  of  the  kind  known  as  a 
"  D  trap." 

Every  person  who  shaU  construct  an  earth-closet  in  connection 
with  a  building  shall  furnish  such  earth-closet  with  a  receptacle 
of  suitable  construction  and  of  adequate  capacity,  for  diy  earth 
or  other  deodorizing  substance,  and  he  shall  construct  and  fix 
such  receptacle  in  such  a  manner,  and  in  such  a  position  as  to 
admit  of  ready  access  to  such  receptacle  for  the  purpose  of 
depositing  therein  the  necessary  supply  of  dry  earth  or  other 
deodorizing  substance. 

He  shall  construct  or  fix  in  connection  with  such  receptacle 
suitable  means  or  apparatus  for  the  frequent  and  effectual 
application  of  a  sufficient  quantity  of  dry  earth  or  other  deodoriz- 
ing substance  to  any  filth  which  may  from  time  to  time  be 
deposited  in  any  pan,  pit,  or  other  receptacle  for  filth  con- 
stiucted,  fitted,  or  used  in,  or  in  connection  -with,  such  earth 
closet. 

Every  person  who  shall  construct  an  earth- closet  in  connection 
with  a  buUding,  and  shall  provide  in  or  in  connection  ^^ith  such 
earth-closet  a  fixed  receptacle  for  filth,  shall  construct  or  fix 
such  receptacle  in  such  a  manner  and  in  such  a  position  as  to 
admit  of  the  frequent  and  effectual  application  of  a  sufficient 
quantity  of  dry  earth  or  other  deodorizing  substance  to  any  filth 
which  may  fi'om  time  to  time  be  deposited  in  such  receptacle, 
and  in  such  manner  and  in  such  a  position  as  to  admit  of  ready 
access  to  such  receptacle  for  the  purpose  of  removing  the 
contents  thereof. 

Every  person  who  shall  constnact  an  earth-closet  in  connection 
with  a  building,  and  shall  provide  in  or  in  connection  with  such 
earth-closet  a  moveable  receptacle  for  filth,  shall  constnict  such 
earth-closet  so  that  the  position  and  mode  of  fitting  of  such 
receptacle  may  admit  of  the  frequent  and  effectual  application  of 
a  sufficient  quantity  of  dry  earth  or  other  deodorizing  substance 
to  any  filth  which  may  from  time  to  time  be  deposited  in  such 
receptacle,  and  may  also  admit  of  ready  access  to  that  part  of  the 
earth-closet  in  which  such  receptacle  may  be  placed  or  fitted,  and 
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of  the  convenient  removal  of  such  receptacle,  or  of  the  contents 
thereof. 

He  shall  also  construct  such  earth-closet  so  that  the  contents 
of  such  receptacle  may  not  at  any  time  be  exposed  to  any  rain- 
fall, or  to  the  drainings  of  any  waste  water  or  liquid  refuse  from 
any  adjoining  premises. 

Every  person  who  shall  construct  a  privy  in  connection  with  a  Proximity  of 
building,  shall  constiiict  such  pri\'y  at  a  distance  of  six  feet  at  ^^"-^^'^^  ^° 
least  from  a  dweUing-house  or  public  building,  or  any  building 
in  which  any  person  may  be,  or  may  be  intended  to  be  employed 
in  any  manufacture,  trade  or  business. 

Every  person  who  shall  constract  a  privy  in  connection  'wdth  a  Position  of 
building,  shall  construct  such  privy  in  such  a  manner  and  in  such  P^'vies  to 
a  position  as  to  afford  ready  means  of  access  to  such  privy  for  movTl^of 
the  purpose  of  cleansing  such  privy  and  removing  iilth  therefrom,  liJth  tliere- 
and  in  such  a  manner  and  in  such  a  position  as  to  admit  of  all  from, 
filth  being  removed  from  such  privy,  and  from  the  premises  to 
which  such  privy  may  belong,  without  being  carried  through  any 
dwelling-house  or  public  building,  or  any  building  in  which  any 
person  may  be  or  may  be  intended  to  be  employed  in  any 
manufacture,  trade  or  business. 

Every  person  who  shall  constnict  a  privy  in  connection  with  a  Ventilation 
building  shall  provide  such  privy  with  a  sufficient  opening  for  o*  privies, 
ventilation  as  near  to  the  top  as  practicable,  and  communicating 
directly  with  the  external  air. 

He  shall  cause  the  floor  of  such  privies  to  be  flagged  or  paved  Floor  of 
with  hard  tUes,  or  other  non-absorbent  material,  and  he  shall  privies, 
construct  such  floor  so  that  it  shall  be  in  eveiy  part  thereof  at  a 
height  of  not  less  than  six  inches  above  the  level  of  the  surface 
of  the  ground  adjoining  such  privy,  and  so  that  such  floor  shall 
have  a  fall  or  inclination  towards  the  door  of  such  privy  of  half 
an  inch  to  the  foot. 

Every  person  who  shall  construct  a  privy  in  connection  with  a  Privies  with 
building,  and  shall  constnict  such  privy  for  use  in  combination  movable  re- 
with  a  movable  receptacle  for  filth,  shall  construct  over  the  ^eptacks. 
whole  area  of  the  space  iramecUately  beneath  the  seat  of  such 
privy,  a  flagged  or  asphalted  floor,  at  a  height  of  not  less  than 
three  inches  above  the  level  of  the  surface  of  the  gi-ound  adjoin- 
ing such  privy ;  and  he  shall  cause  the  whole  extent  of  each  side 
of  such  space  between  the  floor  and  the  seat  to  be  constructed  of 
flagging,  slate,  or  good  brick-work,  at  least  niize  inches  thick, 
and  rendered  in  good  cement,  or  asphalted. 

He  shall  construct  the  seat  of  such  privy,  the  aperture  in  such 
seat,  and  the  space  beneath  such  seat,  of  such  dimensions  as  to 
admit  of  a  movable  receptacle  for  filth  of  a  capacity  not  exceed- 
ing two  cubic  feet,  being  placed  and  fitted  beneath  such  seat,  in 
such  a  manner,  and  in  such  a  position,  as  may  effectually  prevent 
the  deposit,  upon  the  floor  or  sides  of  the  space  beneath  such 
seat,  or  elsewhere  than  in  such  receptacle  of  any  filth  which  may 
from  time  to  time  fall  or  be  cast  through  the  aperture  in  such 
seat. 

He  shall  construct  the  seat  of  such  privy  so  that  the  whole  or 
such  seat,  or  a  sufficient  part  thereof,  may  be  readily  removed  or 
adjusted  in  such  a  manner  as  to  aflbrd  adequate  access  to  the 
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Privies  with 
fixed  recep- 
tacles. 


Privies  not 
tocommuni- 
cate  with 
drains. 

Proximity  of 
ash-pits  to 
buildings. 


Proximity  of 
ash-pits  to 
water 
supply. 


Position  of 
ash-pits  to 
allow  re- 
moval of 
contents 
therefrom. 


space  beneath  such  seat  for  the  purjDose  of  cleansing  .such  space, 
or  of  removing  therefrom,  or  placing  and  fitting  therein  the 
appropriate  receptacle  for  filth. 

Every  person  who  shall  construct  a  privy  in  connection  with  a 
building,  and  shall  construct  such  privy  for  use  in  combination 
with  a  fixed  receptacle  for  filth,  shall  construct  or  fix  in,  or  in 
connection  with  such  privy,  suitable  means  or  apparatus  for  the 
frequent  and  clTectual  application  of  ashes,  dust  or  dry  refuse  to 
any  filth  which  may  from  time  to  time  be  deposited  in  such 
receptacle. 

He  shall  construct  such  receptacle  so  that  the  contents  thereot 
may  not  at  any  time  be  exposed  to  any  rainfall,  or  the  drainage 
of  any  waste  water,  or  liquid  refuse  from  any  adjoining 
premises. 

He  shall  construct  such  receptacle  of  such  material,  or  materials, 
and  in  such  a  manner  as  to  prevent  any  absorption  by  any  part 
of  such  receptacle,  of  any  filth  deposited  therein,  or  any  escape  by 
leakage  or  othenvise  of  any  part  of  the  contents  of  such  re- 
ceptacle. 

He  shall  construct  such  receptacle  so  that  the  bottom  or  floor 
thereof  shall  be  in  every  part  at  least  thj-ee  inches  above  the  level 
of  the  surface  of  the  gi'ound  adjoining  such  receptacle. 

He  shall  not  in  any  case  construct  such  receptacle  of  a  capacity 
exceeding  eight  ctibic  feet. 

Pie  shall  constract  the  seat  of  such  pri\'y  so  that  the  M-hole  of 
such  seat,  or  a  sufficient  part  thereof,  may  be  readily  removed  or 
adjusted  in  such  a  manner  as  to  afford  adequate  access  to  such 
receptacle  for  the  purpose  of  removing  the  contents  thereof,  and 
of  cleansing  such  receptacle,  or  shall  otherwise  provide  in  or  in 
connection  with  such  pri\y  adequate  means  of  access  to  such 
receptacle  for  the  purpose  aforesaid. 

A  person  who  shall  construct  a  privy  in  connection  with  a 
building  shall  not  cause  or  suffer  any  part  of  the  space  under  the 
seat  of  such  privy,  or  any  part  of  any  receptacle  for  filth  in  or  in 
connection  with  such  privy,  to  communicate  yv\t\\  any  drain. 

Every  person  \v\\o  shaU  construct  an  ash-pit  in  connection  with 
a  building  shall  construct  such  ash-pit  at  a  distance  of  six  feet 
at  the  least  from  a  dwelhng-house  or  public  building,  or  any 
buikhng  in  which  any  person  may  be,  or  may  be  intended  to  be 
employed  in  any  manufacture,  trade  or  business. 

A  person  \v\\o  shall  constract  an  ash-pit  in  connection  -with  a 
building  shall  not  construct  such  ash-pit  within  the  distance  of 
{thirty*)  feet  from  any  well,  spring  or  stream  of  water  used  or 
likely  to  be  used  for  drinldng  or  domestic  purposes,  or  for 
manufacturing  drinks  for  the  use  of  man,  or  othenvise  in  such  a 
position  as  to  render  any  such  water  liable  to  pollution. 

Eveiy  person  who  shall  constract  an  ash-pit  in  connection 
with  a  building,  shall  construct  such  ash-pit  in  such  a  manner, 
and  in  such  a  position  as  to  aflbrd  ready  means  of  access  to  such 
ash-pit  for  the  purpose  of  cleansing  such  ash-pit,  and  of  remov- 
ing the  contents  thereof,  and,  so  far  as  may  be  practicable, 
in  such  a  manner  and  in  such  a  position  as  to  admit  of  the 
contents  of  such  ash-pit  being  removed  therefrom,  and  from  the 

*  Thirty  to  forty  feet  is  the  distance  usually  inserted. 
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premises  to  which  such  ash-pit  may  belong,  \vithout  being  carried 
through  any  dweUing-house  or  public  building,  or  any  building 
in  which  any  person  may  be,  or  may  be  intended  to  be  employed 
in  any  manufocture,  trade  or  business. 

Eveiy  person  who  shall  construct  an  ash-pit  in  connection  vnth. 
a  building  shall  construct  such  ash-pit  of  a  capacity  not  exceed- 
ing in  any  case  six  cubic  feet,  or  of  such  less  capacity  as  may  be 
sufficient  to  contain  all  dust,  ashes,  rubbish,  and  dry  refuse  which 
may  accumulate  during  a  period  not  exceeding  one  week  upon 
the  premises  to  which  such  ash-pit  may  belong. 

Every  person  who  shall  construct  an  ash-pit  in  connection  ^vith 
a  building  shall  construct  such  ash-pit  of  flagging,  or  of  slate, 
or  of  good  brick-work  at  least  nme  inches  thick,  and  rendered 
inside  with  good  cement,  or  properly  asphalted. 

He  shall  construct  such  ash-pit  so  that  the  floor  thereof  shall 
be  at  a  height  of  not  less  than  three  inches  above  the  surface  of 
the  gi-ound  adjoining  such  ash-pit,  and  he  shall  cause  such  floor 
to  be  properly  flagged  or  asphalted. 

He  shaU  cause  such  ash-pit  to  be  properly  roofed  over  and 
ventilated,  and  to  be  furnished  with  a  suitable  door  in  such  a 
position,  and  so  constructed  and  fitted,  as  to  adinit  of  the  con- 
venient removal  of  the  contents  of  such  ash-pit,  and  to  admit  of 
being  securely  closed  and  fastened  for  the  effectual  prevention  of 
the  escape  of  any  of  the  contents  of  such  ash-pit. 

Any  person  who  shall  construct  an  ash-pit  in  connection  with 
a  building  shall  not  cause  or  suff"er  any  part  of  such  ash-pit  to 
communicate  ^^^th  any  drain. 

Every  person  who  shall  constract  a  cesspool  in  connection 
with  a  building  shall  construct  such  cesspool  at  a  distance  of 
[fifty*)  feet  at  the  least  from  a  dweUing-house  or  public 
building  or  any  builchng  in  which  any  person  may  be,  or  may 
be  intended  to  be  employed  in  any  manufacture,  trade  or 
business. 

A  person  who  shall  constnict  a  cesspool  in  connection  with  a 
building  shall  not  construct  such  cesspool  within  the  distance  of 
{sixty\)  feet  from  any  well,  spring,  or  stream  of  water  used,  or 
hkely  to  be  used  by  man  for  drinldng  or  domestic  purposes, 
or  for  manufacturing  drinlcs  for  the  use  of  man,  or  other- 
wise, in  such  a  position  as  to  render  any  such  water  liable  to 
pollution. 

Every  person  who  shall  construct  a  cesspool  in  connection  with 
a  building  shall  construct  such  cesspool  in  such  a  manner,  and  in 
such  a  position,  as  to  afford  ready  means  of  access  to  such  cess- 
pool for  the  purpose  of  cleansing  such  cesspool,  and  of  removing 
the  contents  thereof,  and  in  such  a  manner  and  in  such  a  position 
as  to  admit  of  the  contents  of  such  cesspool  being  removed 
therefrom,  and  from  the  premises  to  which  such  cesspool  may 
belong,  vvithout  being  carried  through  any  dweUing-house  or 
public  building,  or  any  building  in  which  any  person  may  be, 
or  may  be  intended  to  be  employed  in  any  manufacture,  trade, 
or  business. 

•  Minimum  distance  usually  inserted. 

+  Sixty  to  eighty  feet  should  be  the  minimum  distance  from  any  water- 
supply. 


Capacity  of 
ash-pits. 


Construc- 
tion of  ash- 
pits. 


Ash-pits  not 
to  communi- 
cate with 
drains. 
Proximitj'  of 
cesspools 
to  buildings. 


Proximity  of 
cesspools 
to  water 
supply. 


Position  of 
cesspools 
to  allow  rc" 
moval  of 
contents 
therefrom. 
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Cesspools 
not  to  com- 
rnunicate 
with  drains. 
Construc- 
tion of  cess- 
pools. 


Removal  of 
snow  from 
footways, 
&c. 


Removal  of 
snow  from 
premises. 


As  to  the 
mixing  of 
salt  with 
snow. 


Construc- 
tion of  pre- 
mises for 
cattle, 
swine,  Sec, 
scavenging-, 
&c. 


He  shall  not  in  any  case  construct  such  cesspool  so  that  it  shall 
have,  by  drain  or  otherwise,  any  outlet  into,  or  means  of  com- 
munication with  any  sewer. 

Every  person  who  shall  constract  a  cesspool  in  connection  with 
a  building  shall  constract  such  cesspool  of  good  bricli-woric  in 
cement,  properly  rendered  inside  with  cement,  and  with  a 
bacldng  of  at  least  nine  inches  of  well-puddled  clay  around  and 
beneath  such  brick-work. 

He  shall  also  cause  such  cesspool  to  be  arched,  or  otherwise- 
properly  covered  over,  and  to  be  pro-vided  with  adequate  means 
of  ventilation. 

For  the  prevention  of  nuisances  arising  from  sno-w,  filth,  dust, 
ashes,  rubbish,  the  occupier  of  any  premises  fronting,  adjoining, 
or  abutting  on  any  street  shall,  as  soon  as  conveniently  may  be 
after  the  cessation  of  any  fall  of  snow,  remove  or  cause  to  be 
removed  from  the  footways  and  pavements  adjoining  such 
premises  all  snow  fallen  or  accumulated  on  such  footways  and 
pavements  in  such  a  manner  and  with  such  precautions  as  wiU 
prevent  any  undue  accumulation  in  any  channel  or  carriage- 
way or  upon  any  paved  crossing. 

Every  person  who  shall  remove  any  snow  from  any  premises 
on  to  any  caniage-way  shall  deposit  the  same  in  such  manner, 
and  -with  such  precautions,  as  to  prevent  any  undue  accumula- 
tion thereof  in  any  channel,  or  camage-way,  or  upon  any  paved 
crossing.  If  in  the  process  of  such  removal  any  snow  be  deposited 
upon  any  foot-way  or  pavement  in  any  street,  he  shall  forthwith 
remove  such  snow  from  such  footway  or  pavement. 

Eveiy  person  who  for  the  purpose  of  facilitating  the  removal 
of  any  snow  from  any  foot-way  or  pavement,  shall  throw  salt 
upon  such  snow,  shall  forthwith  effectually  remove  from  such 
footway  or  pavement  the  whole  of  the  deposit  resulting  from 
the  mixture  of  the  salt  with  the  snow. 

Every  occupier  of  a  building  or  premises  wherein,  or  whereon, 
any  horse  or  other  beast  of  draught  or  burden,  or  any  cattle  or 
s-wine  may  be  kept,  shall  provide  in  connection  with  such  building 
or  premises  a  suitable  receptacle  for  dung,  manure,  soil,  filth,  or 
other  offensive  or  noxious  matter,  which  may  from  time  to  time 
be  produced  in  the  keeping  of  any  such  animal  in  such  building, 
or  upon  such  premises. 

He  shall  cause  such  receptacle  to  be  constracted  so  that  the 
bottom  or  floor  thereof  shall  not  in  any  case  be  lower  than  the 
surface  of  the  gi'ound  adjoining  such  receptacle. 

He  shall  also  cause  such  receptacle  to  be  constructed  in  such  a 
manner  and  of  such  materials,  and  to  be  maintained  at  all  times 
in  such  a  condition  as  to  prevent  any  escape  of  the  contents 
thereof,  or  any  soakage  therefrom  into  the  wall  of  any  building. 

He  shall  cause  such  receptacle  to  be  furnished  with  a  suitable 
cover,  and  when  not  required  to  be  open  to  be  kept  properly 
covered. 

He  shall  likewise  pro-vdde  in  connection  with  such  building  or 
premises  a  sufficient  clrain,  constracted  in  such  a  manner  and  of 
such  materials  and  maintained  at  all  times  in  such  condition  as 
effectually  to  convey  all  urine  or  hquid  filth,  or  refuse  therefrom 
into  a  sewer,  cesspool,  or  other  proper  receptacle. 
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(D.)  Metropolis  Water  Act,  1871. 

The  followdng  regulations  under  the  above  Act  relate  to  the 
arrangement  of  water-closets,  urinals,  &c.,  and  are  consequently 
of  importance  to  householders  in  the  metropoUs  : — 

Every  boiler,  urinal,  and  water-closet,  in  which  water  supplied 
by  the  company  is  used  (other  than  water-closets  in  which  hand- 
flushing  is  employed),  shall  within  three  months  after  these 
regulations  come  into  operation  be  served  only  through  a  cistern 
or  service-box  and  without  a  stool-cock,  and  there  shall  be  no 
direct  communication  from  the  pipes  of  the  company  to  any 
boiler,  urinal,  or  water-closet. 

Every  water-closet,  cistern,  or  water-closet  sei-vice-box  here- 
after fitted  or  fixed,  in  which  water  suppHed  by  the  company  is 
to  be  used,  shall  have  an  efficient  waste-preventing  apparatus,  so 
constructed  as  not  to  be  capable  of  discharging  more  than  two 
gallons*  of  water  at  each  flush. 

Every  urinal-cistem  in  which  water  supplied  by  the  company 
is  used,  other  than  pubUc  urinal-cisteras,  or  cisterns  having 
attached  to  them  a  self-closing  apparatus,  shall  have  an  efficient 
"waste  preventing"  apparatus,  so  constructed  as  not  to  be 
capable  of  discharging  more  than  one  gallon  of  water  at  each 
flush. 

Eveiy  "  dowTi  pipe "  hereafter  fixed  for  the  discharge  of 
water  into  the  pan  or  basin  of  any  water-closet,  shall  have  an 
internal  diameter  of  not  less  than  one  inch  and  a  quarter,  and  if 
of  lead  shall  weigh  not  less  than  nine  pounds  to  every  lineal 
yard. 

No  pipe  by  which  M'ater  is  supplied  by  the  company  to  any 
watei'-closet  shall  communicate  with  any  part  of  such  water- 
closet,  or  with  any  apparatus  connected  therewith,  except  the 
service  cistern  thereof. 

No  bath  suppUed  with  water  by  the  company  shall  have  any 
overflow  waste-pipe,  except  it  be  so  arranged  as  to  act  as  a 
warning-pipe. 

In  eveiy  bath  hereafter  fitted  or  fixed  the  outlet  shall  be 
distinct  from,  and  unconnected  with,  the  inlet  or  inlets,  and  the 
inlet  or  inlets  must  be  placed  so  that  the  orifice  or  orifices  shall 
be  above  the  highest  water  level  of  the  bath.  The  outlet  of 
every  such  bath  shall  be  provided  with  a  perfectly  water-tight 
plug,  valve,  or  cock. 


Boilers, 
water- 
closets,  and 
urinals,  to 
have  cis- 
terns. 


Water- 
closet  ap- 
paratus. 


Urinal- 
cistern  ap- 
paratus. 


Water- 
closet  down 
pipes. 

Pipes  sup- 
plying 
water- 
closets  to 
communi- 
cate with 
cistern  only. 

Baths  to  be 
without 
overflow 
pipe. 
Bath  ap- 
paratus. 


As  already  mentioned,  this  flush  is  totally  inadequate. 
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(E.)  Instructions  to  Plumbers  issued  by  the 
New  River  Company. 

Requirements  as  to  I'ittings. 

A.  Communication  pipe  "  (that  is,  the  pipe  for  communication  between 

the  Company's  pipe  and  the  premises  to  be  served)  must  be  placed 
as  the  Company  approve,  and  no  house  shall  have  more  than  one 
"  communication  pipe,"  or  have  connection  with  the  "fittings"  of 
any  other  house. 

B.  Weights  of  lead  pipes  shall  be,  at  least,  as  under,  ^\^th  the  further 

condition  that  eveiy  pipe  shall  have  an  equal  thickness  of  metal 
throughout : — 


Internal  Diameter. 

Weight  in  lbs.  per  Lineal  Yard. 

Pipes  subject  to 
pressure. 

Pipes  having  open 
ends. 

f  inch 

1 

2  >> 
f> 

Iff  » 
3 

4:  >» 
I  „ 

5 
6 

9 

12 

i6 

3 

5 
7 

9 

C.  "The  coitnections"  of  "communication  pipes"  with  any  pipes  of 
the  Company  ■will  in  each  case  be  made  by  the  Company's  work- 
men, by  means  of  a  good  brass  screwed  feiTule  or  stop-cock  with 
union,  after  all  the  costs  reasonably  chargeable  for  such  "  connec- 
tion "  shall  have  been  paid  to  the  Company  by  the  apphcant  for  the 
supply. 

.  Lead  pipe  joints  must  be  of  the  kind  called  "  plumbing  "  or  "  Maped  " 
joints. 

.  Arrangement  of  lead  pipes  must  be  such  that  no  lead  pipe — 

(1)  be  at  a  less  depth,  in  open  ground,  than  two  feet  six  inches 

below  the  surface. 

(2)  or  pass  through  any  drain  or  place  from  which  impurity  may 

be  contracted. 

(3)  or  be  left  in  any  exposed  situation  without  sufficient  protection 

against  frost. 

(4)  or  communicate  with  any  rain-water  receptacle. 
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F.  Stop-valve. — Every  "  communication  pipe"  shall  have  (near  the  point 

of  its  entrance  into  the  premises  for  which  it  has  been  provided) 
a  good  "  screw-down  "  stop-valve,  and  this  valve  (if  in  the  ground) 
must  be  protected  by  a  proper  cover  and  guard-box. 

G.  Cisterns  must — 

(1)  have  suitable  metallic  lining  if  of  wood. 

(2)  be  perfectly  watertight. 

(3)  be  properly  covered. 

(4)  be  not  buried. 

(5)  be  so  placed  as  to  be  readily  inspected  and  cleansed. 

(6)  be  each  furnished  vnih.  a  substantial  and  efficient  valve  ball- 

tap,  firmly  attached  to  a  securely-fixed  inlet  pipe,  and  so  set 
that  its  ball  (which  must  be  of  copper)  may  not  become 
submerged,  or  allow  water  to  rise  within  two  inches  of  the 
level  of  the  lower  side  of  any  connected  overflow  outlet. 

H.  Waste  pipes,  other  than  "  warning  pipes,"  ^vill  not  be  allowed  in 

connection  wdth  cisterns  or  baths,  and  all  "  warning  pipes  "  must 
be  so  placed  as  to  admit  of  their  discharge  being  readily  seen. 

Eveiy  connection  of  an  "  air-pipe  "  with  cistern,  semce  box,  or 
bath  is  hereby  forbidden. 

I.  Dram  taps  must  be  of  good  design  and  substantially  made.  They 

must  be  of  the  "  screw-do^vn  "  kind,  or  othenvise  so  constructed 
(if  of  the  "  self-closing  "  land)  that  they  shall  act  without  concussion. 

For  obtainment  of  direct  supply  from  the  Company's  pipes,  a 
draw  tap  may  be  fixed  on  the  supply  pipe  of  any  house. 

Eveiy  ckaw  tap  on  any  outside  stand  pipe  must  be  of  the  "  waste- 
preventer  "  kind,  and  must  be  well  protected  against  frost,  theft,  and 
miscliief. 

K.  Water-closets  can  be  served  only  tlu"OUgli  cisterns  or  "  service  boxes  "  ; 
and  no  water-closet  can  be  allowed  to  be  put  in  connection  vdth 
any  cistern  or  service  box  unless  the  same  shall  be  provided  with 
an  efficient  "  waste-preventing  apparatus,"  so  constructed  as  not 
to  be  capable  of  discharging  more  than  two  gallons  of  water  at  each 
flush. 

Every  "  down  pipe,"  to  be  fixed  to  any  water-closet,  must  have 
an  internal  diameter  of  not  less  than  one  inch  and  a  quarter. 
All  "  stool  cocks  "  are  strictly  prohibited. 

L.  Urinals  can  be  served  only  through  cisterns,  and  no  urinal-cistem  can 
have  supply  unless  it  be  provided  with  an  efficient  "self-closing" 
arrangement  or  "  waste-preventing  apparatus,"  so  constracted  as 
not  to  be  capable  of  discharging  more  than  one  gallon  of  water  at 
each  flush. 

M.  Boilers  can  be  served  onlyjhrough  cisterns. 


1 84  APPENDIX. 

N.  Baths,  to  be  fitted  or  fixed,  must  have  their  pipe  connections  so 
arranged — 

(1)  that  every  "inlet"  shall  be  distinct  fi-om  the  "  outlet,"  and  so 
placed  as  to  have  its  orifice  above  the  highest  water  level  of 
the  bath ;  and 

(2)  that  eveiy  "  outlet  "  shall  be  pro^^ded  with  a  perfectly  wate: 

tight  plug,  valve,  or  cock. 

N.B. — Those  forms  of  bath  apparatus  which  (while  fulfilHng  the  above 
conditions)  do  not  alloAV  "  inlet "  and  "  outlet  "to  be  open  together  are 
always  to  be  preferred. 
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ABATEMENT  of  nuisance,  notice 
requiring,  i68 
Abated  summarily,  what  nuisances 

may  be,  167 
Acts,  Public  Health  (1875),  166 
London  (1891),  167 
Metropolis  Water  (187 1 ),  181 
Adult,  cubic  feet  required  for  in 

sleeping  room,  156 
After-flush,  water-waste  preventers, 

129—136 
Air,  inlet  ventilators,  21 
pump  ventilator,  28 
Albion  Clay  Company,  patent  drain 
pipes,  32 

Anti-gurgling  device  for  water-waste 
preventers,  141 

Anti-syphonage  pipes  for  water- 
closet  traps,  54 

Appendix,  182 

Appliances,  sanitary  knowledge  of 

desirable,  2 
Arched  air-tight  condensation  man- 
hole covers,  19 — 23 
Archer  patent  pipe  joint,  33 — 35 
Ash  closets,  85 
Ash  pits,  152 

proximity  of  to  buildings,  1 78 
proximity  of  to  water  supply,  1 78 
position  of  to  allow  removal  of 

contents  therefrom,  178 
capacity  of,  178 
constiiiction  of,  179 
not  to  communicate  with  drains, 
179 

Asparagus,    production    of  when 
dressed  with  peat-closet  manure, 90 


Aspect  of  dwelling-house,  5 
Asphalte,  damp-proof  courses,  9 
Authority,  sanitaiy,  to  inspect  dis- 
trict for  detection  of  nuisances,  168 
information  of  nuisances  to,  168 
Automatic  flushing  tanks  or  cis- 
terns, 145 

syphonic  discharge,  148 
tipping,  145 
valve,  145 


BACK-PRESSURE  and  tidal 
valves,  105 
flap- valves,  105 

gully-trap  with  weighted  flap- 
valve,  106 
with  baU  float  valve,  ro6 
with  vertically  suspended  flap- 
valves,  107 
tidal  valve,  107 
Bag  or  pneumatic  pipe  stopper,  45 
Ball  cocks  or  valves,  161 
equilibrium,  162 
full  way,  163 
high  pressure,  163 
Baldwin  Latham  on  defective  pipe 
joints,  2 

Barley,  effect  of  earth-closet  manure 

on  the  growth  of,  88 
Basements,  constniction  of,  9 — 10 

to  be  above  level  of  sewer,  1 74 
Basins,  water-closet,  design  of,  53 

lavatoiy,  118 

tip-up  lavatoiy,  119 

urinal,  120 
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Baths,  115 

cast  iron,  115 — 116 
copper,  115 
zinc,  115 
porcelain,  115 

cast  iron,  porcelain  enamelled, 

IIS 
slate,  115 

waste  pipes  of,  116 — 117 
safe  or  catch-all  for,  116 
to  be  without  overflow  pipes, 
116 

apparatus  for,  181 
New  River  Company's  require- 
ments as  to,  184 
Bean's  patent   automatic  flushing 

tank  or  cistern,  151 
Beans,  peas,  and  vetches  di-essed 
^vith  peat-closet  manure,  yield  of, 

9°. 

Bedding  soil  di^ains  in  cement  con- 
crete, 15—30 
Bell-traps,  95 

Bud,  Dr.,  plan  for  admission  of  fresh 

air  to  rooms,  156 
Block  traps,  105 

Boilers,  &c.,  to  have  cisterns,  181 — 
184 

Boldiug,  John,  and  Sons,  cast  iron 

sink,  96 
Bonding  walls,  8 

bricks  for  hollow  M'alls,  10 
Borough  engineers'  and  sui^veyors' 

opinions  on  use  of  intercepting 

traps,  43 

Bowes-Scott  and  Western,  grease  or 
fat-trap,  112 
automatic  flushing  tanks  or  cis- 
terns, 148 
Bowler's  acidulated  peat  dust,  88 
Boyle,  Robert,  patent  fresh-air  inlet 
ventilator,  22 

exhaust  ventilator,  28 
double  action  system  of  soil 
pipe  and  chain  ventilation,  28 
single  ditto,  29 
wall  inlet  ventilators,  157 
downcast  ventilator,  157 
exliaust  ventilator,  158 
au--pump  ventilator,  159 
patent  ventilating  fire-place,  1 5  7 
Bramah,  inventor  of  modem  water- 
closet,  51 
Bricks,  good  quaUties  of,  8 


Bricks,  size  of,  8 
weight  of,  8 
various  lends  of,  7 
made  on  plains  of  Shinar,  7 
Brown's  patent  stench,  silth,  and 

grease  trap,  1 10 
Brunswick  Government  experiments 
with  peat-closet  manure,  see  Bur- 
stenbinder,  Councillor 
Buchanan,  Dr.,  report  of  on  dry 

earth  system,  81 
Builder,  jerry,  7 

Builder,  the  Mily,  and  hydraulic  drain 
test,  44 

Building  Act,  Ia3-er  of  concrete  re- 
quired by,  1 1 

Building  over  sewers,  167 

Buildings,  proximity  of  privies  to, 
177 

proximity  of  cesspools  to,  1 79 

Bum  Brothers'  patent  smoke  drain- 
tester,  48 

Burstenbinder,  Councillor,  report  on 
value  of  peat-closet  manure,  89 

Butler's  sink,  96 

Bye-la\vs,  see  Model  Bye-laws 


CABINET  stand,  lavatory  basin, 
118 

Cabinet  urinal,  122 
Csesai',  Avater-closet  in  palace  of, 
51 

Capacity  of  dust-bin,  proper,  152 

of  ash  pit,  176 
Cast  lead  closet  ann  joint,  38 
Cast-uon  soil  chains,  12 — 14 

soil  pipes,  26 

gully-trap,  100 

water-closet  basin  and  trap,  70 

trough  closet,  77 

kitchen  or  scullery  sink,  96 

baths,  115 — 116 

porcelain  enamelled,  115 

urinal,  121 
Catch-all  or  safe  for  baths,  116 

for  water-closets,  58 
Cattle,  construction  of  premises  for, 
180 

Cesspools,  153 

proximity  of  to  builchngs,  1 79 
proximity  of  to  water  supply, 
179 
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Cesspools,  position  of  to  allow 
removal  of  contents  therefrom, 

179 

not  to  communicate  with  drams, 
179 

consti-uction  of,  153 — 179 
ventilation  of,  153 
Chambers,  inspection  or  intercept- 
ing, 16 

Cliild,   cubic  feet  required  for  in 

sleeping-room,  156 
Chimneys,  damp-proof  courses  in, 

10 

Cisterns,  storage,  161 

water-waste  preventing,  123 
boilers,  water-closets,  and  urinals 

to  have,  181,  183,  184 
New  River  Company's  require- 
ments as  to,  183 
Clay  soil  as  a  site,  5 
Clay  as  a  filling  for  drain  trenches, 

43  .... 

Clay  joints  for  drain  pipes,  opimon 

on,  2 

Clay  lands,   effect  of  peat-closet 

manure  on,  90 
Cleansing  capacities  of  water-closets, 

tests  for,  54 
Closets,  earth,  83 
ash,  85 
peat,  85 

See  also  water-closets 

Cobweb  grating,  94 

Combined  water-closets,  51,  73 

Communication  pipe,  182 

Concrete,  site  of  dwelling-house  to 
be  covered  ^vith,  1 1 

Condensation  man-hole  cover  and 
frame,  see  hydrauhc  joint  for  man- 
hole cover 

Cone  joints,  india-rubber,  37 

Connections  of  communication  pipes, 
182 

Connector  for  use  with  intercepting 

trap,  104 
Copper  baths,  115 
Corrosion  of  iron  soil  pipes,  26 

of  uon  ventilating  pipes,  16 
Costs  of  execution  of  provi.sions 

relating  to  nuisances,  170 
Courses,  damp-proof,  9 
Couzens,  G.  and  F.,  patent  guUy- 

traps,  106 
Covers,  manliole,  1 7 


Cowl  or  terminal  for  soil  pipe,  28 
Cradle  urinal,  121 

Creep  of  metal  in  lead  soil  pipes,  26 
Cucumber,    effect    of  peat-closet 
maum-e  on  growth  of,  91 


DAMP-PROOF  courses,  9 
useless,  9 
effective  or  proper,  9 
vertical,  9 
chimney,  10 
Damp  walls,  to  remedy,  9 
Deane's  patent  (1873)  grease  trap, 
110 

Death  traps,  unsanitaiy  dwelhngs,  i 
Detached  or  semi-detached  house, 

ckainage  of,  12 
Detecting  leak  in  drains,  easy  method 

of,  44 

Disinfectants,  use  of,  4 

water-waste  preventer,  with  appar- 
atus for,  144 
Displacer-started    syphonic  water- 
waste  preventers,  133 
Disposal  of  house  slops,  &c.,  where 

the  earth  system  is  in  use,  91 
District,  residential  choice  of,  2 
Double  valve  cisterns,  127 
Doulton's  patent  pipe  joint,  36 

joint  between  earthenware  or 

stoneware  and  metal,  39 
trough  closet,  77 
intercepting  or  disconnecting 

traps,  102 
water-softening  apparatus,  164 
Downcast  ventilator,  29 — 157 
Do-\vn-pipe  from  water-waste  pre- 
venter, diameter  and  weight  of, 
125— 181 
proper  and  improper  method  of 
fixing,  125 
Down-spouts  for  rain  water,  174 
Drainage  work,  sub-letting  of,  43 
Drains,  soil,  12 

materials,  &c.,  for,  12,  14,  175 
to  be  trapped  from  sewer,  4, 

13.  25,  43.  154.  175 
no  right-angled  junctions  to, 

175 

laying  of  in  straight  lines,  15 — 
175 

laying  of  on  cement  concrete, 
15 
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Drains,  bedding  of  in  cement  con- 
crete, IS,  30,  175 
testing  of,  42 
Drain  testers,  47 

Drains,  carelessness  in  filling  and 
ramming  trench,  cause  of  failure 
of,  43 

constructing  so  as  to  empty  into 

sewerwithout  complying  with 

regulations,  167 
not  providing  a  new  house  or 

building  with  properly  con- 

stnicted,  167 
defective,  2 — 30 
materials  for,  175 
to  be  trapped  from  sewer,  15  — 

17s 

no  right-angled  junctions  in,  1 75 
Drain-trap,  see  gully-traps 
Drains,  stoneware,  Portland  cement 
joint  for,  30 

special  joints  for,  32 
Draw  taps.  New  River  Company's 

requirements  as  to,  183 
Diy  or  earth  closets,  see  earth  closets 
Dry  earth  receptacles,  earth  closets 

to  have,  176 
Dry  earth  system,  81 

deodorising,  disinfecting,  and 
absorbing  qualities  of  earth, 
82 

modem  earth  closets,  82 

not  suitable  for  cities  or  large 
towns,  82 

value  of  in  small  towns  and  vil- 
lages, &c.,  83 

diy  earth,  procuring  supply  of, 

83 

dry  earth,  amount  of  required 
per  operation  of  closet,  83, 
84 

diy  earth,  the  keeping  of  after 
use,  83 

can  be  used  several  times,  83 
See  also  earth,  peat,  ash  closets, 
&c. 

D-trap,  56 
Dung  pits,  152 
Dust-bins,  4—152 

sanitaiy,  152 
Dwelling-house,  sanitation  of,  4 

healthy  to  ensure,  2 

ventilation  of,  156 

heating  of,  160 


Dwelling-houses,  water  supply  to, 
161 

Dyer,  F.,  patent  manhole  cover,  18 
tidal  valve,  107 


EARTH  closets,  83 
earth  for,  drying  of,  83 
to  have  dry  earth  receptacles, 
176 

having  fixed  receptacles,  1 76 
having  movable  receptacles,  1 76 
manure,  value  of,  88 
See  also  dry  earth  system 

Earthenware  pipes,  uses  of,  12 — 16 
qualities  of,  12 — 14 
joints  of,  30 
and  metal  joints  of,  37 

Echpse  drain  tester,  see  Bum  Bros. 

EUzabeth,  Queen,  introduction  of 
water-closets  in  the  reign  of,  51 

Eureka  drain  tester,  see  Kirtley,  J.  G. 

Excrement,  human,  dry  earth  system 
of  dealing  with,  81 
value  as  a  manure,  88 
effects  of  on  various  crops,  89 
See  also  human  excrement  and 
peat-closet  manure 

Exhaust  ventilator  for  soil  pipe,  28 
for  dwelling-house,  158 — 160 


FAIJA,  H.,  patent  quick  filling 
apparatus  for  water  cistems, 
142 

Fall-pipe,  see  down-pipe 
Farmiloe,  G.  and  Sons,  wash  or  flush- 
out  water-closet  basins  and  traps, 

65 

wash  or  flush-down  ditto,  68 
valveless  syphonic  water-waste 
preventer,  134 
Fat  traps,  see  giease  and  fat  traps 
Felt,  damp-proof  course,  9 
Field's,  Roger,  patent  syphons,  148 
Fire-place  ventilating,  157 
Fittings,   sanitar}',    knowledge  of 
desirable,  2 
New  River  Company's  require- 
ments as  to,  182 
Fixing  water-M'aste  jDrevenlers,  in- 

stractions  for,  125 
Flap-valvcs,  105,  106,  107 
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Flat-backed  cradle  urinal,  121 

flush-out  syphon  urinal,  1 2 1 
Flush,  amount  required  for  water- 
closets,  124 
speed  of  delivery  of,  1 24 
insufficiency  of  a  two-gallon,  124 
amount  of  required  for  trough 
closets  or  latrines,  75 
Flush  gully-trap,  100 
Flush-out  syphon  urinal,  121 
Flushing  rim,  grease-trap,  1 1 1 

water-closet  basins,  61,  68,  73 
Fresh-air  inlet  ventilators,  2 1 
Full-grown  human    being,  year's 
excreta  of,  89 
chemical  composition  or  analysis 
of,  89 

value  of  as  manure,  89 
Full-way  ball  cock  or  valve,  1 63 

GARDEN  plants,  effect  of  earth- 
•closet  manure  on  the  gi-owth 
of,  88 

peat-closet  manure,  91 

Girdlestone,  H.  J.,  plan  for  the  dis- 
posal of  house  slops  where  the 
earth-closet  system  is  in  use,  91 

Gleave's  patent  pipe  joint,  35 

Goddard,  Massey  and  Warner,  cast 
iron  gully  or  drain  trap,  100 

Gradient  of  soil  drains,  1 2 

Grapes,  superior  value  of  when 
dressed  with  peat-closet  manure, 
90 

Gravel  soil  as  a  site,  5 
Grease  and  fat-traps,  109 

patent  stoneware  with  baffles, 
110 

cast  iron  galvanised,  no 
patent  stoneware  giease  and 

silth,  no 
improved  patent   stench  and 

silth,  III 
flushing  rim,  1 1 1 
stoneware  in  one  piece,  large 

area,  112 

Grease  joint  for  manhole  covers,  18 
Ground  made  up  as  a  site,  5 
Gully-traps,  97 

combined  sink,  yard  and  house- 
drain  ventilating,  98 
stoneware  taper  and  rectangu- 
lar, 100 


Gully-traps,  flush  yard,  loi 

cast  iron,  100 
Gurgling  in  syphonic  water-waste 

preventers,  device  for  preventing, 

see  anti-gurgling  device 


HARRINGTON,  SIR  JOHN, 
introducer  of  water-closets  in- 
to England,  51 
Hassall's  patent  pipe  joint,  33 
Helmet  trap,  56 

Hill,  gentle  slope  of,  as  site  for 

dwelling-house,  5 
summit  of,  6 
bottom  of,  6 
HoUow  bricks,  10 
Hollow  walls,  construction  of,  10 
Hollow  or  recessed  man-hole  cover 

for  receiving  tiles,  &c.,  21 
Hopper  closets,  52 — 55 
Horses,  consumption  of  Avater  by, 

163 

construction   of  premises  for, 
178 

House  slops,  disposal  of  where  the 
earth  system  is  in  use,  91 

House  drains,  testing  of,  42 

Householders,  duty  of,  i 

Human  excrement,  value  as  manure, 
88 

analysis  of,  89 

experiment  with  on  turnips,  88 
substitution  of  for  crushed  bones, 
88 

year's  excreta  of  a  fuU-gi-own 

person,  89 
eff'ect  of  on  barley,  88 
Hydraulic  or  water  test  for  drains, 
44 

not  sufficiently  drastic  as  usually 

applied,  43 
tampering  with  by  interested 
parties,  44 
Hydraulic  joint  for  man-hole  cover, 
20—23 


INDEPENDENT  water-closets, 

India-rubber  joints  for  man-hole 
covers,  18 

cone  joints,  37 
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Infectious  diseases,  use  of  disinfect- 
ants in  dry  earth  or  peat-closets 
necessary,  88 

Inspection  or  intercepting  chambers, 
i6 

inspection  or  intercepting  cham- 
ber for  deep  man-holes,  23 
Sykes'  24 
flooding  of,  24 
Intercepting  or  disconnecting  traps, 
102 

with  inspection  arm  for  use  in 
intercepting  chamber,  102 

ventilating  with  inspection  or 
access  aperture  and  socketed 
arm  for  ventilating  pipe,  103 

Tylor's  patent,  vdth  connector, 
104 

Sykes'  patent,  24 
Introduction,  i 

Inverts  of  brick  sewer  laid  diy,  3 
Iron  drain  and  soil  pipes,  joints  of, 
26—39 

JENNINGS'  syphonic  discharge 
closet,  72 
s}']5honic  discharge  trough  closet 

or  latrine,  75 
back-pressure  gully-trap,  107 
bath  waste,  117 

vah'eless      dis]3lacer  -  started 
syphonic    water-waste  pre- 
venter, 136 
Jeny  builder,  the,  7 
Joints,  30 

stoneware  or  earthenware,  30 

Oates  and  Green,  33 

HassaU,  33 

Gleave,  35 

Robbins,  35 

Ai-cher,  35 

Tetlow,  36 

Doulton,  36 — 39 

Stokes,  36 

Stanford,  15—33 

between  earthenware  and  metal, 

37 

putty,  37 

incUa-rubber  cone,  37 
cast  lead  (Stidder's  patent),  38 
screw  (Sharpe's  patent),  38 
flange  (Syer's  patent),  38 
iron  pipes,  39 


Joints,  lead  pipes,  39 

union    or    coupling  (Tylor's 

patent),  39 
Nvipcd  joint,  40 
stri]3ed  joint,  40 
socket  joint  (Jones'  patent),  41 
Jones'  patent  man-hole  cover,  19 
patent  fresh-air  inlet  ventilator, 
21 

inspection   chamber  for  deep 

drains,  23 
])alent  socket  joint,  41 
patent  expanding  screw  stopper 

for  drains,  44 
patent    pneumatic  expanding 

bag  stopper  for  drains,  45 
wash  or  flush-down  water-closet, 

68 

patent    sjqDhonic  water-waste 
preventer,  140 

KAMMERER,   Dr.,    tests  to 
ascertain  the  effect  of  various 
acids  on  di^ains  and  sewers,  12 
Kemp's  patent  smoke  drain  tester, 
47 

patent  odour  drain  tester,  50 
Kirtlev's  patent  smoke  drain  tester, 
48 

Kjtchen  sinks,  94 

Kite  fresh-air  inlet  ventilators,  22 


LATRINES  or  trough  closets,  73 
Lavatories,  118 
cabinet  stand  top,  1 18 
tip-up  basin,  119 
Leak   in   drains,  easy  method  of 

detecting,  44 
Lead  pipes,  joints  of,  39 

New  River  Company's  require- 
ments as  to,  182 
aiTangeraent  of,  182 
Lead,  damp  proof  com-se,  9 
Lead-hned  water-waste  preventing 
cistern,  132 
water  storage  cisterns,  161 
Lee,  Howl  and  Co.,  valve-started 
syphonic  \vater-waste  preventer, 
131 

valveless  displacer  -  started 
syjohonic  water-waste  pre- 
venters, 135 
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Local  authority  failing  to  remove 

house  refuse,  167 
Lockjaw  roofing  tiles,  see  patent 

tiles,  8 

Lowest  storey  to  be  at  level  above 
sewer,  174 

MADE-UP  gi-ouud  as  a  site,  5 
Main  sewers,  laying  with  de- 
fective joints,  2 
Malm  bricks,  see  marl 
Mansergh's  patent  combined  sink, 
yard,  and  house  cbain  ventilating 
trap,  98 
Man-hole  covers,  1 7 

grease  or  sand  joint,  18 
hinged  with  india-nibber  joint, 
18 

hollow  india-rubber  ring  joint,  1 8 
hydrauhc  or  water  joint,  20 
hollow  or   recessed   cover  for 
tiles,  &c.,  21 

Marl  or  mahn  bricks,  8 

Masomy,  7 

Matter  collected  by  local  authority, 
remo^•ing  or  obstructing,  removal 
of,  167 

Materials  for   walls   and  roofs  of 

dweUing-houses,  7 
Manure,  value  of  earth  closet,  88 
peat-closet,  89 

faihng  to  remove  from  stables, 
&c.,  after  notice,  168 

Meade,  T.  de  C,  on  water-tight 
drains,  42 

Merrill's  automatic  flushing-tank  or 
cistern,  149 

Metropolis  Water  Act  (1871),  regu- 
lations under,  181 

Mica  valve  fresh-ak  inlet  ventilators, 
21,  22 

Model  Bye-laws,  174 

Moellon  or  inibble  work,  7 

Mortar  for  walls,  8 

Moses  acquainted  with  value  of  earth 
as  a  deodoriser  and  disinfectant, 
81 

Moss,  Litter,  and  Peat-dust  Closets 
Company,  Limited,  peat  closets, 
85 

peat-dust  commode,  87 
sprinkler,  86 

peat-dust  manure,  effect  of,  89 


Moule,  Rev.  Henry,  inventor  of  diy 
or  earth  closets,  81 

Moule's  Patent  Earth-closet  Com- 
pany, Limited,  earth  closet,  83 
ash  closet,  85 

NEGATIVE  smoke  test  for  drains, 
see  smoke  test 
New  River  Company,  requirements 

as  to  fittings,  182 
Nuisances,  sanitaiy  authority  to  in- 
spect cUstrict  for  detection  of,  168 
what  may  be  abated  summaiily, 
168 

information     of    to  sanitaiy 

authority,  168 
notice  requiring  abatement  of, 

168 

on  non-comphance  with  notice 

order  to  be  made,  169 
power  of  entiy,  170 
costs  of  execution  of  provisions 

relating  to,  170 
power  of  individual  to  complain 

to  justice  of,  170 
proceedings  in  high  court  for 

abatement  of,  171 
penalty  for  injuring  closets,  &c., 

so  as  to  cause  a,  171 
Nursei-}Tnen,   value  of  peat-closet 
manure  to,  91 

OATES  AND  GREEN'S  patent 
pipe  joint,  33 

slop  or  waste  water-closet,  78 

gully-trap,  100 
Obstracting  removal  of  matter  col- 
lected by  local  authority,  167 
Odour  test  for  house  drains,  49 
Overflow,  closet  basin,  57 

wear,  59 — 61 

lavatoiy  basin,  118 

weir,  119 

bath,  116 

water- waste  preventing  cisterns, 
126 


PAN  closet,  55 
Paragon  patent  pipes,  32 
Parallel  motion  for  pull-up  of  valve 
closets,  59 
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Patent  tiles,  PhiUips,  8 

Patent   pipe  joints,  see  pipe  and 

other  joints 
Pearson's  tmn-basiu  valve  closet, 

63 

Peat  closets,  85 
commodes,  87 

peat-dust,  absorbing  and  deo- 
dorising qualities  of,  87 

quantity  required,  88 

disinfecting  powder  to  be  mixed 
^vith  in  case  of  vimlent  infec- 
tious diseases,  88 
Peat-closet  manure,  effect  of,  89 

quantity  of  to  be  applied,  89 

on  stiff  cold  clay,  89 

application  of  as  top  dressing 
for  potatoes,  89 

on  sandy  or  light  loamy  soil,  90 

does  not  encourage  the  growth 
of  mosses,  90 

dressing  for  beans,  peas,  and 
vetches,  90 

dressing  for  wheat  on  heavy 
clay  land,  90 

on  light  sandy  soil,  yield  of  rye, 
90 

application  to  vines,  fniit  trees, 

and  vegetables,  90 
analysis  of   grape    sugar,  of 

grapes  from  vines  dressed 

with,  90 
on  asparagus,  90 
on  cucumbers   and  tomatoes, 

91  .  .  , 

mixed  Avith  ordinaiy  soil,  on  the 

growth  of  camelias,  azaleas, 

laurels,  rhododendrons,  roses, 

&c.,  91 

Pedestal  closets,  66 

Peppermint  for  drain  testing,  50 

Permanent  hardness  of  water,  cause 

of,  163 

PhiUips'  patent  lockjaw  roofing  tiles, 
8 

Pipe  and  other  joints,  30 
Place  bricks,  8 

Plan  of  drainage  of  detached  or 
semi-detached  house,  12 
teirace  ditto,  15 
Plumbers'  joint,  see  wiped  joint 
Pneumatic  or  bag  pipe  stopper,  45 
Porcelain  bath,  1 1 5 
Portland  cement  joints,  30 — 32 


Positive  smoke  test  for  drains,  see 

smoke  test 
Potatoes,  effect  of  peat-closet  man- 
ure on  the  growth  of,  89 
Principle  of  diy-earth  system  of 

closets,  8r — 82 
Privies,  92 

proximity  of  to  buildings,  177 
position  of  to  allow  removal  of 

filth  therefrom,  177 
ventilation  of,  177 
floor  of,  177 

with  movable  receptacles,  177 
with  fixed  receptacles,  177 
not  to  communicate  with  drains, 
178 

neglecting  to  execute  repairs 
after  notice.  167 
Pubhc  Health  Act  (1875),  166 

ditto  London  (1891),  167 
Puff-pipe,  58 
Putty  joint,  to  make,  37 


QUALITIES  of  good  bricks,  8 
of  soil  drains,  12 — 14 
of  ventilating  pipes,  16 
of  soil  pipes,  26 
of  intercepting  traps,  102 
of  water-closet  basins,  53 
water-waste  preventing-cistems, 
123—124 
Quick-fiUing  apparatus  for  cisterns, 
142 

RAIN-WATER  shoe,  99 
Rawlinson,SirRobert,opinion 
of  on  water-tight  drains,  25 
Regulations     Metropohs  AVater 
Act  (1871),  181 

as  to  water-closets.  Public 
Health  (London)  Act  (1891), 
171 

Regulator,  patent,  for  valve  water- 
closets,  59 

Removal  of  snow  from  footways, 
180 

from  premises,  180 
causing  nuisance  by  failing  to, 
167 

Reverse  action  ball  cock,  151 
Retained  after-flush  cisterns,  127— 
129 
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Riley's  patent  ventilating  rain  pipe 

or  fall  spout,  99 
Robbins'  patent  pipe  joints,  35 
Rockets,  smoke,  testing  drains  by,  47 
Romans'  clay  or  earthenware  drain, 

pipes  of,  14 

water-closets  of,  51 
Roof,  materials  for,  8 
Rules,  sanitary,  4 

Rye,  yield  of  on  land  di'essed  with, 
peat-closet  manure,  90 

SAFE  or  tray  for  water-closets,  58 
for  baths,  116 
Sand  joint  for  man-hole  covers,  18 
Sand  for  dry  closets,  value  of,  83 
Sandy  or  light  loamy  soil,  effect  of 

peat-closet  manure  on,  90 
Sanitaiy  authority,  see  nuisances 
Sanitary  condition  of  dwelhngs,  i 
Sanitary  science,  knowledge  of  ad- 
visable, 2 
Sanitary  dust-bins,  152 
Scott,  see  Bowes-Scott  and  Western 
Screw  stopper,  expanding,  for  drains, 
44 

Scullery  or  kitchen  sinks,  94 
Seat,  water-closet,  height  of,  54 

arrangement  of,  54 
Semi-detached  house,  drainage  of, 
12 

Sewers,  main,  laying  ^vith  defective 
joints,  2 

lowest  storey  to  be   at  level 
above,  174 

ventilation  of,  154 
Shaipe's  patent  closet-aim  joint,  38 
Sheet  lead,  damp-proof  course,  9 
Shinar,  men  of,  bricks  made  by,  7 
Shoe,  rain-water,  98 
Silth  trap,  1 10 

Single  action  system  of  soil  pipe 

ventilation,  29 
Sink,  Icitchen,  see  scullery  or  kitchen 

sinks 

Site  or  position  for  dwelhng-house, 
5 

Situation,  5 

Skey,  G.  and  Co.,  Limited,  gully- 
traps,  100 
Slates  as  a  material  for  roofs,  8 

for  damp-proof  courses,  9 

for  baths,  115 


Sleeping  rooms,  cubic  feet  required 

for  eveiy  adult  and  child,  156 
Slop  sinks,  52 — 93 
Slop  or  waste-water  closet,  78 

slop  top  water-closet  basins,  52, 
61,  68,  72 
Sludge  box,  100 

Smith,  Dr.  Angus,  solution  to  be 
used  for  soil  drains,  14 

for  iron  gully- traps,  97 
Smoke  test  for  drains,  46 
Snow,  removal  of  from  footways,  1 80 

from  premises,  180 

mixing  salt  with,  180 
SoU  drains,  12 

gradient  for,  12 

dimensions  of,  12 

materials  for,  12 

effects  of  acids  on  different 
materials  for,  12 — 14 

qualities  of,  14 

iron  pipes  to  be  coated  with 
anti-corrosion  solution,  14 

joints  of,  15—30 

method  of  laying  for  detached 
or  semi-detached  house,  12 — 
15 

teirace  house,  15 

intercepting   or  disconnecting 

traps  for,  15,  24,  102,  175 
inspection  or  intercepting  cham- 
bers for,  15 — 16 

Soil  pipes,  26 

dimensions  of,  26 
materials  for,  26 
inspection  covers  in,  28 
joints  of,  26,  38,  41 
cowl  or  terminal  for,  28 
exhaust  ventilator  for,  28 
ventilation,  systems  of,  29 

Soldered  joints,  to  make,  39 — 40 

Solution  for  preventing  concsion, 
see  Smith,  Dr.  Angus 

South-easterly  aspect,  5 

Special  joints  for  pipes,  32 

Sprinkler,  peat,  automatic,  85 

Stables,  152—167 

consumption  of  water  in,  163 
see  also  cattle,  horses,  premises 
for 

Stanford  joint,  for  earthenware  or 

stoneware  pipes,  15 — 33 
Stidder's    patent   cast-lead  closet 

arm  joint,  38 
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Stock  bricks,  8 

Stoneware  or  earthenware  drain 
pipes,  12—14 
joints  of,  30 
Stoppers  for  testing  drain  pipes,  ex- 
panding screw,  44 
pneumatic,  45 
Stop  valve,  New  River  Company's 

requirements  as  to,  183 
Striped  joints,  to  make,  40 
Subsoil,  chaining  of,  3 — 175 
Suburb  or  district,  choice  of,  2 
Suburban  residence,  choice  of,  6 
Surface-water  di-ains,  12 
SM-ine,  keeping  of  in  dweUing-house, 
&c.,  167 

premises  for,  180 
Syer's  patent  joint  for  connecting 
earthenware  to  metal,  38 

wash  or  flush-out  water-closet, 64 
vacuum   started  valveless  sy- 
phonic    water  -  waste  pre- 
venters, 137 
water-waste  preventer  with  dis- 
infecting apparatus,  144 
Syphonic  discharge,  urinal,  121 
water-closets,  70,  71,  72,  75 
water-waste  preventers,  131 
valve-started,  131 
displacer-started,  133 
vacuum-started,  137 
after-flush,  136 
Syke's  inspection  chamber,  24 

patent  interceptor  or  discon- 
nector, 24 
patent  pipe  joint,  36 

TABLE,  gi^'ing  average  hardness, 
Sec,  of  water  in  chief  to^vns  in 
England,  165 
Tampering  with  drains  during  hy- 
draulic test,  44 
Taylor's  patent  vitrified  damp-proof 
course,  9 

Temporary  hardness  of  water,  cause 
of,  163 

Terrace  house,  drainage  of,  15 

Testing  house  drains,  42 

Test  for  cleansing  capacity  of  water- 
closet,  54 

Tetlow's  patent  pipe  joint,  36 

Tidal  or  back-pressure  valves,  see. 
back" -pressure  valves 


Tiles  as  a  material  for  roofs,  8 

Tip-up  lavatory  basin,  119 

Tomatoes,  effect  of  j^eat-closet  man- 
ure on  the  growtli  of,  91 

Town  houses,  choice  of  position,  6 

Towns'  water  supjvly,  amount  ])er 
head  of  population  required,  163 

Traps,  water-closet,  53 
gully,  97 

intercepting  or  disconnecting, 
4,  15,  23,  24,  102 

back-pressure  and  tidal,  105 

grease  or  fat,  109 

lead,  67 

sink,  93—95 

urinal,  120 
Tray  or  safe,  for  water-closets,  58 

for  baths,  116 
Trough  closet  or  latrine,  73 
Tubular  valve  closet,  62 
Turnips,  swede,  effect  of  earth-closet 
manure  on  the  gi'owth  of,  88 

white,  88 
Twin  basin  valve  closet,  63 
Two-gallon  flush,  insufficiency  of, 
124 

Tylor,  J.,  and  Sons,  man-hole  cover, 
with  sand  or  gi-ease  joint,  17 
liinged,  with  india-rubber  joint, 
18 

cowl  for  soil  pipe,  28 

patent  union  or  coupling  for 

lead  pipes,  40 
valve  closets,  58 
patent  jiarallel  pull-up  for  valve 

closets,  59 
patent  regulator  for  valve  closets, 

60 

wash  or  flush-doMTi  closet  basins 

and  traps,  69 
slojj  sinks,  93 

scullery  or  kitchen  sinks,  95 
intercepting  trap,  104 
flap  valve,  105 
grease  and  fat-traps,  iio 
bath,  116 

cabinet  stand  top  or  lavatoiy 

basin,  118 
tip-up  lavatory  basin,  1 19 
flat-backed  cradle  urinal,  1 2 1 
flush-out  sy]ihon  urinal,  121 
caliinet  minal,  122 
double  \alve  water-waste  pre- 
venting cisteni,  127 
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Tylor,  J.,  and  Sons,  retained  after- 
flush  water-waste  preventing 
cistern,  129 

waste-not  cisteni  valve,  130 
displacer-started  valveless  sy- 
phonic  water-waste  prevent- 
ing cistern,  133 
anti-gurgling  device,  141 
automatic  flushing-tank  (Bean's 

patent),  151 
automatic   flushing-tank  fitted 
with,  reverse  action  ball  cock 
or  valve,  151 
full- way  ball  cock  or  valve,  163 
high  pressm-e  ball  cock  or  valve, 
163 

URINALS,  120 
cradle,  121 
flush-out  syi^lionic,  121 
cabinet  door  action,  122 
cistern  apparatus  for,  181 
New  River  Company's  require- 
ments as  to,  182 

VACUUM-STARTED  syphonic 
water-waste  preventers,  137 
Value  of  human  excrement  as  a 

manure,  88 
Valves,  see  back-pressure  and  tidal 

valves,  ball  valves,  &c. 
A'alve  closets,  57 

good  qualities  of,  57 
defects  of,  57 
Valve  discharge  water-waste  pre- 
venting cisterns,  126 

objections  to  by  water  com- 
panies, 130 
Valve-started  syphonic  water-waste 

preventing  cisterns,  131 
Vault  for  use  with  earth  closets,  85, 
176 

privies,  92,  178 
Ventilation,  of  house  drains,  4,  15, 
16,  26,  99 

of  sewers,  154 

of  houses,  156 

of  pri\'ies,  177 
Ventilating,  damp-proof  course,  9 

bricks,  ro 
Ventilator  exhaust,  for  soil  pipe  ven- 
tilation, 28 

for  house  ventilation,  158—160 


Ventilators,  fresh  air  inlet,  21 
Vertical  damp-proof  courses,  9 
Vitruvius  on  hollow  walls,  10 
Vitrified  damp-proof  course,  9 


WALLS,  materials  for,  7 
damp-proof  courses  for,  9 
hollow,  construction  of,  10 
Wall  inlet  ventilators,  156 
WaiTiing  pipes,  116,  181,  183 
Wash  or  flush-out  closets,  and  wash 
or  flush-do^\^l  closets,  see  water- 
closets 

Waste-pipe,  of  slop  sink,  52 — 93 
of  sculleiy  or'  kitchen,  95 
of  bath,  1 16 
oflavatoiy,  118 

New  River  Company's  require- 
ments as  to,  182,  183 
Waste-not  cistern  valve,  130 
Water-closets,  51 

choice  of,  53 

position  of,  52 

closet-arm  joint,  putty,  37 

ditto  india-rabber  cone,  37 

classes  of,  51 

soil  pipes,  26 — 53 

ti'aps,  53 

seat,  height  of,  &c.,  54 

tests  for  cleansing  capacity  of,  54 

slop-top,  52,  61,  68, 

urinal  top,  72 — 120 

hopper,  55 

pan,  55 

valve,  57 

twin  basin,  63 

wash  or  flush-out,  63 

wash  or  flush-down,  65 

syphonic  discharge,  70 

trough  or  latrine,  73 

slop  or  waste-water,  78 

obligation  to  provide,  167 — 171 

power  of  sanitary  authority  to 

authorise  examination  of,  1 72 
penalty  on  persons  imjDroperly 

making  or  altering,  172 
improper  constniction  or  repairs 

of,  173 

water  supply  to  be  cHstinct  from 

that  for  domestic  use,  175 
to  have  cisterns,  181 
down-pipes  of,  123,  181 — 183 
a]-)]oaratus  for,  181 
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AVater-closels,  pipes  supplying  to 
communicate  with  cistern  only,  181 

penalty  for  injuring  so  as  to 
cause  nuisance,  171 

New  River  Company's  require- 
ments as  to,  183 
"Water  supply,  161 

necessity  of  constant  service  for 
dweDing-liouses,  161 

storage  cisterns,  161 

ball  cocks  or  valves,  161 

pemianent  hardness  of  water, 
cause  of>  163 

temporaiy  hardness,  cause  of, 
163 

hard  water,  injurious  effects  of, 
164 

hard  water,  to  soften,  164 
table  giving  average  hardness 
of,  in  chief  toMTis  in  England, 

AVater-tight  joints  in  drains,  &cc., 

importance  of,  2,  4,  25 
Water-waste    pre\-enting  cistern, 

what  constitutes  a,  123 
objects  of,  123 

use  of  for  cutting  off  water- 
closets  aiid  urinals  from  do- 
mestic water  supply,  124 

two-gallon  flush,  insufficiency 
of,  124 

time  occupied  in  discharging 

flush,  124 
fixing,  125 
valve  discharge,  126 
double  valve,  127 
retained  after- flush,  129 


Water  -  waste  preventing  cistern, 
syphonic  discharge,  131 
syphonic  valve-started,  131 
syphonic  displacer-started,  133 
Water -waste    preventing  cistern, 
syphonic  vacuum  started,  137 
syphonic  after-flush,  136 
special  devices  for  use  with,  141 
Weather  slating  walls,  10 
Weights  of  lead  pipes,  Ncm'  River 
Company's  requirements  as  to, 
182 

Western,   see  Bowes  -  Scott  and 
Western 

Wlieat,  jield  of  when  dressed  with 

peat-closet  manure,  90 
Wheeler  and  Sons'  patent  exliaust 

ventilator,  160 
"WTiite-washing,  cleansing,  or  puri- 

fjang  house,  not  compl}dng  with 

order  to,  167 
Winser  and  Co.,  manhole  cover,  21 
s}^:)honic  discharge  water-closet, 
71 

gi'ease  or  fat-trap,  1 1 1 
valve-started  syphonic  water- 
waste  preventing  cistern,  132 
AViped  joints,  to  make,  40 
AVooden  lead-lined  water- waste  pre- 
venting  cistern,  132 


^ARD  gulhes,  97 
^INC  baths,  115 
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CHICAGO  EXHIBITION.  HIGHEST  AWARDS. 

PUBLIC  HEALTH. 

Main  Sewerage  and  House  Drainage. 

ALBION  CLAY  CO.,  Ltd., 

Sole  Manufacturers  of  the  "GRANITIC-STONEWARE"  Pipes. 

The  Pipes  are  made  from  selected  clays  (not  fire  clay)  of  which  the  Company 
are  Sole  Proprietors.  The  Clays  are  carefully  blended  to  insure  an  impervious 
body  specially  adapted  for  sanitary  purposes  ;  and  the  Pipes  have  a  "  ToneJmess." 
as  opposed  to  "  Britileness  "  which  is  much  appreciated  by  Engineers,  &c. 
They  are  true  in  line  and  section,  and  are  highly  glazed,  smooth,  and  incorrod- 
ible, and  are  practically  imperishable.  They  have  stood  the  highest  tests  by 
various  authorities,  and  are  being  largely  specified. 

Pipes  Selected  and  Tested  Hydraulically. 

PATENT  PARAGON  PIPES. 

Soxxnd  Gras  and  Water-tight  Joints. 
True  aligrnment  of  Invert  and  Firm  Rest. 
No  Obstructive  Ledges  at  Invert.         Free  Flow.         No  Stoppage. 
Tlie  Full  Capacity  of  tlie  Sewers  and  Drains  is  maintained. 

CHEAPEST  IN  FIRST  COST  AND  MAINTENANCE. 

SYKES'  PATENT  JOINT  PIPES. 

For  Sewers  and  Drains  and  Electric  Mains. 
Specially  adapted  for  Sewers  in  waterlog-gred  ground. 
Sound  Joints  can  be  made  when  entirely  submerged. 
The  Patent  Jointing  Material  yields  to  settlement  in  bad  ground. 
It  cannot  enter  tlie  Pipes  and  cause  obstruction  therein. 

MODERATE  IN  COST.    EASY  TO  LAY.    AND  THE  MOST  RELIABLE 

FOR  BAD  GROUND. 

Specialities  in  Interceptors,  O-ullies,  Channels,  &c. 


ALBION   WORKS,  WOODVILLE,  BURTON-ON-TRENT. 

Chief  London  OJ/ice—XQ,  New   Bridge   Street,  Blackfriars,  B.C. 
London  Depot— 'BO.ldla.nd  Railway  Station,  Ossulston  St.,  Euston  Boad. 
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ADVERTISEMENTS. 


THE  "HANOVER' 


[PATENT.] 

NO  VALVES,  NO  RUBBERS,  TO  GET  OUT  OF  ORDER. 


2  GALLONS. 

With  Cover 

and 
\-inch  Valves, 

12/6, 

Galvanized, 
20/-. 

Brackets, 
per  pair, 
1/6. 

Galvanized, 

per  pnir, 
2/6. 

NETT  PRICf, 


3  GALLONS. 

With  Cover 

and 
I- inch  Valves, 

15/-. 

Galvanized, 
22/6. 

Brackets, 
per  pair, 
1/6. 

Galvanized, 
IJer  pair, 
2/6. 


NETT  PRICE. 

A  PIRFECT  WATER  WASTE  PREVENTER. 
NO  TIGHT  FITTING  PARTS.   SYPHON  EASY  CF  ACCESS. 

The  above  cistern  meets  the  requirements  of  all  Water  Companies, 
being  an  efficient  water-waste  preventing  apparatus.  The  inner 
flush  pipe  stands  above  water-line  and  overflow.  The  Syphon 
cannot  be  started  unless  the  lever  is  pulled  and  allowed  to  fall 
again.  Handle  if  held  down  does  not  allow  water  to  pass.  Will 
flush  well  with  2  feet  of  ij  in.  pipe.  Gives  good  two  gallon  flush. 
There  are  no  seatings  or  Valves  to  get  out  of  order  and  corrode. 
This  is  the  most  simple  and  efficient  Cistern  on  the  market. 


MILTON  SYER, 

'^atcxxtee  anb  "^^Tctttitfacfitrcr  of  ^mnifari?  <4^p|?nanccs, 

36,  RYE  LANE,  PECKHAM,  IjOZSTDOW,  S.E. 


7,  Stationers'  Hall  Court,  London,  E.G. 

May,  1894. 

CATALOGUE  OF  BOOKS 

INCLUDING  NEW  AND  STANDARD  WORKS  IN 

ENGINEERING:  CIVIL,  MECHANICAL,  AND  MARINE; 
ELECTRICITY  AND  ELECTRICAL  ENGINEERING; 
MINING,  METALLURGY;  ARCHITECTURE, 
BUILDING,  INDUSTRIAL  AND  DECORATIVE  ARTS; 
SCIENCE,  TRADE  AND  MANUFACTURES; 
AGRICULTURE,  FARMING,  GARDENING ; 
AUCTIONEERING,  VALUING  AND  ESTATE  AGENCY; 
LAW  AND  MISCELLANEOUS. 

PUBLISHED  BY 

CROSBY    LOCKWOOD    &  SON. 


MECHANICAL  ENGINEERING,  etc. 

D.  K.  Clarlc's Pocket-Book  for  Mechanical  Engineers. 

THE  MECHANICAL  ENGINEER'S  POCKET-BOOK  OF 
TABLES,  FORMULM,  RULES  AND  DATA.  A  Handy  Book  of  Reference 
for  Daily  Use  in  Engineering  Practice.  By  D.  Kinnear  Clark,  M.Inst.C.E., 
Author  of  "  Railway  Machinery,"  "  Tramways,"  &c.  Second  Edition,  Re- 
vised and  Enlarged.  Small  8vo,  700  pages,  gs,  bound  in  flexible  leather  covers, 
•with  rounded  corners  and  gilt  edges. 

Summary  of  Contents. 
Mathematical  Tables. —  Measurement  of  Surfaces  and  Solids.— 
English  Weights  and  Measures. — French  Metric  Weights  and  Mea- 
sures.—Foreign  Weights  and  Measures.— Moneys. — Specific  Gravity 
Weight  and  Volume. — Manufactured  Metals. — Steel  Pipes. — Bolts  and 
Nuts. — Sundry  Articles  in  Wrought  and  Cast  Iron,  Copper,  Brass,  Lead, 
Tin,  Zinc. — Strength  of  Materials.— Strength  of  Timber. — Strength  of 
Cast  Iron.— Strength  of  Wrought  Iron. — Strength  of  Steel. — Tensile 
Strength  of  Copper,  Lead,  etc. — Resistance  of  Stones  and  other  Build- 
ing Materials. — Riveted  Joints  in  Boiler  Plates. — Boiler  Shells — Wire 
Ropes  and  Hemp  Ropes. — Chains  and  Chain  Cables. — Framing. — Hardness 
OF  Metals,  Alloys  and  Stones. — Labour  of  Animals. — Mechanical  Prin- 
ciples.— Gravity  and  Fall  of  Bodies. — Accelerating  and  Retarding 
Forces.— Mill  Gearing,  Shafting,  etc. — Transmission  of  Motive  Power. — 
Heat. — Combustion:  Fuels. — Warming,  Ventilation,  Cooking  Stoves. — 
Steam. — Steam  Engines  and  Boilers. — Railways. — Tramways. — Steam 
Ships. — Pumping  Steam  Engines  and  Pumps. — Coal  Gas,  Gas  Engines,  etc.— 
Air  in  Motion. — Compressed  Air.— Hot  Air  Engines. — Water  Powek  — 
Speed  of  Cutting  Tools. — Colours. — Electrical  Engineering. 

*»*  Opinions  of  the  Press, 

Mr.  Clark  manifests  what  is  an  innate  perception  ot  wliat  is  likely  to  be  useful  in  a  pocket- 
book,  and  he  is  really  unrivalled  in  the  art  of  condensation.  Very  frequently  we  find  the  informa- 
tion on  a  given  subject  is  supplied  by  giving  a  summary  description  of  an  experiment,  anil  a  state- 
ment of  the  results  obtained.  There  is  a  very  excellent  steam  table,  occupying  five  and-a-half 
pages ;  and  there  are  rules  given  for  several  calculations,  which  rules  cannot  be  found  in  other 
pocket-books,  as,  for  example,  th.at  on  page  497,  for  eetting  at  the  quantity  of  water  in  the  shape 
of  priming  in  any  k.iown  weight  of  steam.  It  is  very  difhcult  to  hit  upon  any  mechanical  engineer- 
in?  subject  concerning  which  this  work  supplies  no  information,  and  the  excellent  index  at  the  end 
adds  to  its  utility.  In  one  word,  it  is  an  exceedingly  handy  and  efficient  tool,  possessed  of  which 
the  engineer  wQl  be  saved  many  a  wearisome  calculation,  or  yet  more  wearisome  hunt  through 
various  text-books  and  treatises,  and,  as  such,  we  can  heartily  recommend  it  to  our  readers, 
who  must  not  run  .away  with  the  idea  that  ;Mr.  Clark's  Pocket-book  is  only  Molcsworth  in  another 
form.  On  the  contrary,  each  contains  what  is  not  to  be  found  in  the  other  ;  and  Mr.  Clark  takes 
more  room  and  deals  at  more  length  with  many  subjects  than  Molesworth  possibly  could." 

T/ie  Jiiis^iiteer, 

It  would  be  found  dilTicult  to  compress  more  matter  within  a  similar  compass,  or  produce  a 
book  of  650  pages  which  should  be  more  compact  or  convenient  for  pocket  reference.    .  . 
Will  be  appreciated  by  mechanical  engineers  of  all  classes."— /'rac/iVai^  lingittetr. 

"  Just  the  kind  of  work  that  practical  men  require  to  have  near  to  Vixtim." —English  Mcchanit 

B 


CROSBY  LOCK  WOOD  S'  SON'S  CATALOGUE, 


MR.  MUTTON'S  PRACTICAL  HANDBOOKS. 


HandbooTc  for  Works'  Managers. 

THE  WORKS'  MANAGER'S  HANDBOOK  OP  MODERN 
RULES,  TABLES,  AND  DATA.  For  Engineers,  Millwrights,  and  Boiler 
Makers;  Tool  Makers,  Machinists,  and  Metal  Workers;  Iron  and  Brass 
Founders,  &c.  ByW.  S.  Hutton,  Civil  and  Mechanical  Engineer,  Author 
of  "The  Practical  Engineer's  Handbook."  Fourth  Edition,  carefully  Re- 
vised and  partly  Re-written.  In  One  handsome  Volume,  medium  8vo, 
price  15s.  strongly  bound. 

13-  The  Author  having  compiled  Rules  and  Data  for  his  own  use  in  a  great 
variety  of  modern  engineering  work,  and  having  found  his  notes  extremely  useful, 
decided  to  publish  them— revised  to  date— believing  that  a  practical  work,  suited  to 
the  DAILY  REQUIREMENTS  OF  MODERN  ENGINEERS,  would  be  favourably  received. 

In  the  Fourth  Edition  the  First  Section  has  been  re-written  and  improved  by  the 
addition  of  numerous  Illustrations  and  new  matter  relating  to  Steam  Engines  and 
Gas  Engines.  The  Second  Section  has  been  enlarged  and  Illustrated,  and  through- 
out the  book  a  great  number  of  emendations  and  alterations  have  been  tnade,with  th$ 
object  of  rendering  the  book  more  generally  useful. 

***  Opinions  of  the  Press. 

"The  author  treats  every  subject  from  the  point  of  view  of  one  who  has  collected  workshop 
notes  for  application  in  workshop  practice,  rather  tlian  from  the  theoretical  or  ifterary  aspect.  The 
voJume  contains  a  great  deal  of  that  kind  of  information  which  is  gained  only  by  practical  experi- 
ence, and  is  seldom  written  in  books." — Engineer. 

"The  volume  is  an  exceedingly  useful  one,  brimful  with  engineers'  notes,  memoranda,  and 
nJes,  and  well  worthy  of  being  on  every  mechanical  engineer's  bookshelf." — Mechanical  IVorld. 

"  The  information  is  precisely  that  likely  to  be  required  in  practice.  .  .  .  The  work  forms  3 
desirable  addition  to  the  library  not  only  of  the  works'  manager,  but  of  anyone  connected  with 
general  engineering." — Mininff  Join  iial. 

"A  formidable  mass  of  facts  and  figures,  readily  accessible  through  an  elaborate  Inde?: 
....  Such  a  volume  will  be  found  absolutely  necessary  as  a  book  of  reference  in  all  sorts 
of  '  works '  connected  with  the  metal  trd.Hes."—JRyland's  Iron  Trades  Circular. 

"  Brimful  of  useful  information,  stated  in  a  concise  form,  Mr.  Hutton's  books  have  met  a  press. 
Ing  want  among  engineers.  The  book  must  prove  extremely  useful  to  every  practical  maa 
possessing  a  copy." — Practical  Engineer. 

New  Manual  for  Fractical  Engineers, 

THE  PRACTICAL  ENGINEER'S  HAND-BOOK.  Comprising 
a  Treatise  on  Modern  Engines  and  Boilers :  Marine,  Locomotive  and  Sta- 
tionary. And  containing  a  large  collection  of  Rules  and  Practical  Data 
relating  to  recent  Practice  in  Designing  and  Constructing  all  kinds  of 
Engines,  Boilers,  and  other  Engineering  work.  The  whole  constituting  a 
comprehensive  Key  to  the  Board  of  Trade  and  other  Examinations  lor  Certi- 
ficates of  Competency  in  Modern  Mechanical  Engineering.  By  Walter  S. 
Hutton,  Civil  and  Mechanical  Engineer,  Author  of  "  The  Works' Manager's 
Handbook  for  Engineers,"  &c.  With  upwards  of  370  Illustrations.  Fourth 
Edition,  Revised,  with  Additions.  Medium  8vo,  nearly  500  pp.,  price  185. 
Strongly  bound, 

IS*  This  work  is  designed  as  a  companion  to  the  Author's  "Works' 
Manager's  Hand-book,"  It  possesses  many  new  and  original  features,  and  con- 
tains, like  its  predecessor,  a  quantity  of  matter  not  originally  intended  for  publica- 
tion, but  collected  by  the  author  for  his  own  use  in  the  construction  of  a  great  variety 
0/ Modern  Engineering  Work. 

The  information  is  given  in  a  condensed  and  concise  form,  and  is  illustrated  by 
upwards  of  370  Woodcuts -j  and  comprises  a  quantity  of  tabulated  matter  of  great 
value  to  all  engaged  in  designing,  constructing,  or  estimating /o;- Engines,  Boilers, 
and  OTHER  Engineering  Work. 

*»*  Opinions  of  the  Press. 

"  We  have  kept  it  at  hand  for  several  weeks,  referring  to  it  ns  occasion  arose,  and  we   ave  not 
on  a  single  occasion  consulted  its  pages  without  finding  the  information  of  which  we  were  in  quest. 
— Athenantn. 

"  A  thoroughly  good  practical  handbook,  which  no  engineer  can  go  through  without  liaming 
something  that  will  be  of  service  to  him." — Mari7ic  Engineer. 

'*  An  excellent  book  of  reference  for  engineers,  and  a  valuable  text-book  for  students  01  ■ 
engineering." — Scotsman. 

"This  valuable  manual  embodies  the  results  and  experience  of  the  leading  authorities  on 
mechanical  engineering."— 5!<i7c?iV;,f  Ne^L<s. 

"  The  author  has  collected  together  a  surprising  quantity  of  rules  and  practical  data,  and  has 
shown  much  judgment  in  the  selections  he  has  uindc.  .  .  .  There  is  no  doubt  that  this  book  is 
one  of  the  most  useful  of  its  kind  published,  and  will  be  a  very  popular  compendium."— 

"  A  mass  of  information,  set  down  in  simple  language,  and  in  such  a  form  that  it  can  he  easily 
referred  to  at  any  time.  The  matter  is  uniformly  good  and  well  chosen  and  is  greatly  elucidated 
by  the  illustrations.  The  book  will  find  its  way  on  to  most  engineers'  shelves,  where  it  will  rank  as 
one  of  the  most  useful  books  of  reference."— J'racticnl  Engineer, 

•'  Full  of  useful  information  and  should  be  found  on  the  oftice  shelf  of  all  practical  engineers. 
— English  Mechanic. 
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A//?.  MUTTON'S  PRACTICAL  HANDBOOKS— contitiued. 
Practical  Treatise  on  Modern  Steam-Boilers. 

STEAM-BOILER  CONSTRUCTION.  A  Practical  Handbook 
for  Engineers,  Boiler-Makers,  and  Steam  Users.  Containing  a  large  Col- 
lection of  Rules  and  Data  relating  to  Recent  Practice  in  the  Design,  Con- 
struction, and  Working  of  all  Kinds  of  Stationary,  Locomotive,  and  Marine 
Steam-Boilers.  By  Walter  S.  Hutton,  Civil  and  Mechanical  Engineer, 
Author  of  "The  Works'  Manager's  Handbook,"  "The  Practical  Engirieer's 
Handbook,"  &c.  With  upwards  of  300  Illustrations.  Second  Edition. 
Medium  8vo,  i8s.  cloth. 

13s*  This  work  is  issued  in  continuation  of  the  Series  of  Handbooks  written 
by  the  Author,  viz The  Works'  Manager's  Handbook"  and  "The  Practi- 
cal Engineer's  Handbook,"  te//u'c/t  are  so  highly  appreciated  by  Engineers  for 
the  practical  nature  of  their  information ;  and  is  consequently  wriHen  in  the  same 
style  as  those  works. 

The  Author  believes  that  the  concentration,  in  a  convenient  form  for  easy  refer- 
ence, of  such  a  large  amount  of  thoroughly  practical  information  on  Steam-Boilers, 
will  be  of  considerable  ser.vice  to  those  for  whom  it  is  intended,  and  he  trusts  the  book 
may  be  deemed  worthy  of  as  favourable  a  reception  as  has  been  accorded  to  its 
predecessors. 

Opinions  of  the  Press. 

"Every  detail,  both  In  boiler  design  and  management,  is  clearly  laid  before  the  reader.  The 
volume  shows  that  boiler  construction  has  been  reduced  to  the  condition  of  one  of  the  most  exact 
sciences ;  and  such  a  book  is  of  the  utmost  value  to  the  /in  de  siecle  Engineer  and  Works' 
Manager. " — Marine  E)igijieer. 

"There  has  long  been  room  for  a  modem  handbook  on  steam  boilers  ;  there  is  not  that  room 
now,  because  Mr.  Hutton  has  filled  it.  It  is  a  thoroughly  practical  book  for  those  who  are  occu- 
pied in  the  construction,  design,  selection,  or  use  of  boilers." — Enc^ineer, 

"The  book  is  of  so  important  and  comprehensive  a  character  that  it  must  find  its  way  into 
the  Ubraries  of  everyone  interested  in  boiler  using  or  boiler  manufacture  if  they  wish  to  be 
thoroughly  informed.  We  strongly  recommend  the  book  for  the  intrinsic  value  of  its  contents." — 
Machuiery  Market. 

"  The  value  of  this  book  can  hardly  be  over-estimated.  The  author's  rules,  formulae,  &c.,  are 
all  very  fresh,  and  it  is  impossible  to  turn  to  the  work  and  not  find  what  you  want.  No  practical 
engineer  should  be  without  it." — Colliery  Guardian. 

Sutton's  '^Modernised  Templeton," 

THE  PRACTICAL  MECHANICS'  WORKSHOP  COM- 
PANION. Comprising  a  great  variety  of  the  most  useful  Rules  and  Formulae 
in  Mechanical  Science,  with  numerous  Tables  of  Practical  Data  and  Calcu- 
lated Results  for  Facilitating  Mechanical  Operations.  By  William  Temple- 
ton,  Author  of  "The  Engineer's  Practical  Assistant,"  &c.  &c.  Sixteenth 
Edition,  Revised,  Modernised,  and  considerably  Enlarged  by  Walter  S. 
Hutton,  C.E.,  Author  of  "The  Works'  Manager's  Handbook,"  "The 
Practical  Engineer's  Handbook,''  &c.  Fcap.  8vo,  nearly  500  pp.,  with  8 
Plates  and  upwards  of  250  Illustrative  Diagrams,  6s.,  strongly  bound  for 
workshop  or  pocket  wear  and  tear, 

***  Opinions  of  the  Press. 

"  In  Its  modernised  form  Hutton's  '  Templeton  should  have  a  wide  sale,  for  It  contains  much 
raluable  information  which  the  mechanic  will  often  find  of  use,  and  not  a  few  tables  and  notes  which 
he  might  look  for  in  vain  in  other  works.  This  modernised  edition  will  be  appreciated  by  all  who 
have  learned  to  value  the  original  editions  of '  Templeton.' '  — Ejiglish  Meclianic. 

"  It  has  met  with  great  success  in  the  engineering  workshop,  as  we  can  testify ;  and  there  are 
a  great  many  men  who,  in  a  great  measure,  owe  their  rise  in  life  to  this  little  book." — Building  Neius. 

"  This  familiar  text-book — well  known  to  all  mechanics  and  engineers— is  of  essential  service  to 
the  every-day  requirements  of  engineers,  millwrights,  and  the  various  trades  connected  with 
engineermg  and  buil  >'ing.  The  new  modernised  edition  is  worth  its  weight  in  goiii,"— Building 
jVervi.   (Second  Notice.) 

"  This  well-known  and  largely- used  book  contains  information,  brought  up  to  date,  of  the 
sort  so  useful  to  the  foreman  and  draughtsman.  So  much  fresh  information  has  been  introduced 
as  to  constitute  it  practically  a  new  book.  It  will  be  largely  used  in  the  office  and  workshop."— 
Merhanical  PVorld. 

"  The  publishers  wisely  entrusted  the  task  of  revision  of  this  popular,  valuable,  and  useful  book 
to  Mr.  Hutton,  than  whom  a  more  competent  man  tliey  could  not  have  found."— 

Templeton's  Engineer's  and  Machinist's  Assistant. 

THE  ENGINEER'S,  MILLWRIGHT'S,  and  MACHINIST'S 

PRACTICAL  ASSISTANT.  A  collection  of  Useful  Tables,  Rules  and  Data. 

By  William  Templeton,  7th  Edition,  with  Additions.  i8mo,  2S.  6d.  cloth. 
*»*  Opinions  of  the  Press. 

"Occupies  a  foremost  place  among  books  of  this  kind.  A  more  suitable  present  to  an  appren- 
tice to  any  of  the  mechanical  trades  could  not  possibly  bo  made."— A'Kt/ifti'yf  News. 

"  A  deservedly  popular  work.  It  should  be  in  the  '  drawer  '  of  every  mechanic."— iF«jf/tjA 
Mechanic, 
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Foley's  Office  Meference  Book    for  Mechanical 
Engineers. 

THE  MECHANICAL  ENGINEER'S  REFERENCE  BOOK, 
for  Machine  and  Boiler  Construction.  In  Two  Parts.  Part  I.  General 
Engineering  Data.  Part  II.  Boiler  Construction.  With  51  Plates  and 
numerous  Illustrations.  By  Nelson  Foley,  M.I.N.A.  Fclio,  £5  5s.  half- 
bound. 

Summary  of  Contents. 
PART  I. 


Measures. — Circumferences  and 
Areas,  &c.,  Squares,  Cubes,  Fourth 
Powers. — Square  and  Cube  Roots. — 
Surface  of  Tubes — Reciprocals. — 
Logarithms. —  Mensuration.  —  Spe- 
cific Gravities  and  Weights. — 
Work  AND  Power. — Heat.— Combus- 
tion.— Expansion  and  Contraction. 
—  Expansion  of  Gases. — Steam. — 
Static  Forces. — Gravitation  and 
Attraction. — Motion  and  Computa- 
tion OF  Resulting  Forces. — Accu- 
mulated Work. — Centre  and  Radius 


of  Gyration. — Moment  of  Inertia, 
— Centre  of  Oscillation. — Elec- 
tricity.— Strength  of  Materials. 
— Elasticity.  —  Test  Sheets  of 
Metals.—  Friction.  — Transmission 
of  Power. — Flow  of  Liquids. — Flow 
of  Gases. — Air  Pumps,  Surface  Con- 
densers, &c. — Speed  of  Steamships. 
— Propellers.  —  Cutting  Tools. — 
Flanges.  —  Copper  Sheets  and 
Tubes. — Screws,  Nuts,  Bolt  Heads, 
&c. — Various  Recipes  and  Miscel- 
laneous Matter, 


With  DIAGRAMS  for  Valve-Gear,  Belting  and  Ropes,  Discharge  and 
Suction  Pipes,  Screw  Propellers,  and  Copper  Pipes, 

PART  II. 


Riveting. — Boiler  Setting,  Chim- 
neys, and  Mountings. — Fuels,  &c. — 
Examples  of  Boilers  and  Speeds  of 
Steamships. — Nominal  and  Normal 
Horse  Power, 


Tre-ating  of.  Power  of  Boilers. — 
Useful  Ratios. — Notes  on  Con- 
struction. —  Cylindrical  Boiler 
Shells.  —  Circular  Furnaces.  — 
Flat  Plates. —  Stays. — Girders. — 
Screws.  —  Hydraulic  Tests.  — 
With  DIAGRAMS  for  all  Boiler  Calculations  and  Drawings  of  many 
Varieties  of  Boilers. 

Opinions  of  the  Press. 

"  This  appears  to  be  a  work  for  which  there  should  be  a  larg^e  demand  on  the  part  of  mechanl- 
c«il  engineers.  It  is  no  easy  matter  to  compile  a  book  of  this  class,  and  the  labour  involved  is 
enormous,  particularly  when — as  the  author  informs  us— the  majority  of  the  tables  and  diagrams 
have  been  specially  prepared  for  the  work.  The  diag^rams  are  exceptionally  well  executed,  and 
generally  constructed  on  the  method  adopted  in  a  previous  work  by  the  same  author.  .  .  .  The 
tables  are  very  numerous,  andldeal  with  a  greater  variety  of  subjects  than  will  generally  be  found 
in  a  work  of  this  kind  ;  they  have  evidently  been  compiled  with  great  care  and  are  unusually  com- 
plete. AH  the  information  given  appears  to  be  well  up  to  date.  .  .  .  It  would  be  quite  impos- 
sible within  the  limits  at  our  disposal  to  even  enumerate  all  the  subjects  treated  ;  it  should, 
however,  be  mentioned  that  the  author  does  not  confine  himself  to  a  mere  bald  statement  of 
formulae  and  laws,  but  in  very  many  instances  shows  succinctly  how  these  are  derived.  .  .  .  The 
latter  part  of  the  book  is  devoted  to  diagrams  relatino^  to  Boiler  Construction,  and  to  nineteen 
beautifully-executed  plates  of  working  drawings  of  boilers  and  their  details.  As  samples  of  how 
such  drawings  should  be  got  out,  they  may  be  cordially  recommended  to  the  attention  of  all  young, 
and  even  some  elderly,  engineers.  .  .  .  Altogether  the  book  is  one  which  every  mechanical 
engineer  may,  with  advantage  to  himself  add  to  his  libiary."—/?icli<siries. 

"  Mr.  Foley  is  well  fitted  to  compile  such  a  work.  .  .  .  The  diagrams  are  a  great  feature 
of  the  work.  .  .  .  Regarding  the  whole  work,  it  may  be  very  fairly  stated  that  Mr.  Foley  has 
produced  a  volume  which  will  undoubtedly  fulfil  the  desire  of  the  author  and  become  indispen- 
sable to  all  mechanical  engineers."— Afanwi:  Engineer. 

"  We  have  carefully  examined  this  work,  and  pronounce  it  a  most  excellent  reference  book 
for  the  use  of  marine  engineers."— 3ok;-«o/  0/ American  Society  0/ Naval  Eng-ineers. 

"  A  veritable  monument  of  industry  on  the  part  of  Mr.  Folej ,  who  has  succeeded  in  producing 
what  is  simply  invaluable  to  the  engineering  profession,"— .J&a/nj/n*. 

Coal  and  Speed  Tables, 

A  POCKET  BOOK  OF  COAL  AND  SPEED  TABLES,  for 
Engineers  and  Steam-users.  By  Nelson  Foley,  Author  of  "  The  Mechanical 
Engineer's  Reference  Book,"   Pocket-size,  3s.  6d.  cloth. 

"These  tables  are  designed  to  meet  the  requirements  of  evcry-day  use ;  they  are  of  suffi- 
cient scope  for  most  practical  purposes,  and  may  be  commended  to  engineers  and  users  of 
steam,"—  Iron. 

"  This  pocket-book  well  merits  the  attention  of  the  practical  engineer.  Mr.  Foley  has  com- 
piled a  very  useful  set  of  tables,  the  information  contained  in  which  is  frequently  required  by 
cngnecrs,  coal  consumers  and  users  of  steam."— and  Coal  Tradts  Review. 
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Steam  Engine. 

TEXT-BOOK  ON  THE  STEAM  ENGINE.  With  a  Sup- 
plement on  Gas  Engines,  and  Part  II.  on  Heat  Engines.  By  T.  M. 
GooDEVE,  M.A.,  Barrister-at-Law,  Professor  of  Mechanics  at  the  Royal 
College  of  Science,  London;  Author  of  "The  Principles  of  Mechanics,' 
"  The  Elements  of  Mechanism,"  &c.  Twelfth  Edition,  Enlarged.  With  nu- 
merous Illustrations.  Crown  8vo,  6s.  cloth. 

"Professor  Goodeve  has  given  us  a  treatise  on  the  steam  engine  which  will  bear  comparison 
with  anything  written  by  Huxley  or  Maxwell,  and  we  can  award  it  no  higher  praise."— Ent'ituer. 

"  Mr.  Goodeve's  text-book  is  a  work  of  which  every  young  engineer  should  possess  himself. 
—Mining-  Jountal. 

Gas  Engines. 

ON  GAS-ENGINES.  With  Appendix  describing  a  Recent 
Engine  with  Tube  Igniter.  By  T.  M.  Goodeve,  M.A.  Crown  8vo,  as.  6d. 
cloth.  [Jttst  published. 

"  Like  all  Mr.  Goodeve  s  writings,  the  present  is  no  exception  In  point  of  general  excellence. 
It  is  a  valuable  little  vokaae."— Mechanical  IVorld. 

Steam  Engine  Design. 

A  HANDBOOK  ON  THE  STEAM  ENGINE,  with  especial 
Reference  to  Small  and  Medium-sized  Engines.  For  the  Use  of  Engine- 
Makers,  Mechanical  Draughtsmen,  Engineering  Students  and  Users  of  Steam 
Power.  By  Herman  Haeder,  C.E.  English  Edition,  Re-edited  by  the 
Author  from  the  Second  German  Edition,  and  Translated,  with  considerable 
Additions  and  Alterations,  by  H.  H.  P.  Powles,  A.M.I.C.E.,  M.I.M.E.  With 
nearly  1,100  Illustrations.   Crown  8vo,  gs.  cloth. 

"  A  perfect  encyclopaedia  of  the  steam  engine  and  its  details,  and  one  which  must  take  a  per- 
manent place  in  English  drawing-offices  and  workshops." — A  foreman  Pattern-maker. 

*'  This  is  an  excellent  book,  and  should  be  in  the  hands  of  all  who  are  interested  in  the  con- 
struction and  design  of  medium-sized  stationary  engines.  ...  A  careful  study  of  its  contents 
and  the  arrangement  of  the  sections  leads  to  the  conclusion  that  there  is  probably  no  other  book 
like  it  in  this  country.  The  volume  aims  at  showing  the  results  of  practical  experience,  and  it 
certainly  may  claim  a  complete  achievement  of  this  idea." — Nature. 

"  There  can  be  no  question  as  to  its  value.  We  cordially  commend  it  to  all  concerned  in  the 
design  and  construction  of  the  steam  engine." — Mechanical  IVorld. 

Steam  Boilers. 

A  TREATISE  ON  STEAM  BOILERS:  Their  Strength,  Con- 
struction, and  Economical  Working,  By  Robert  Wilson,  C.E.  Fifth  Edition, 
lamo,  6s.  cloth. 

"The  best  treatise  that  has  ever  been  published  on  steam  boUers." — Engineer. 
"The  author  shows  himself  perfect  master  of  his  subject,  and  we  heartily  recommend  all  em- 
ploying steam  power  to  possess  themselves  of  the  work." — Rylattd's  Iron  Trade  Circular. 

Boiler  Chimneys. 

BOILER  AND  FACTORY  CHIMNEYS;  Their  Draught-Power 
and  Stability.  With  a  Chapter  on  Lightning  Conductors.  By  Robert 
Wilson,  A. I. C.E. ,  Author  of  "A  Treatise  on  Steam  Boilers,"  &c.  Second 
Edition.    Crown  8vo,  ss.  6rf.  cloth. 

"A  valuable  contribution  to  the  literature  of  scientific  building."— Builder. 

Boiler  MaJcing. 

THE  BOILER-MAKER'S  READY  RECKONER  S-  ASSIST- 
A  NT.  With  Examples  of  Practical  Geometry  and  Templating,  for  the  Use 
ofPlaters,  Smiths  and  Riveters.  By  John  Courtney,  Edited  by  D.  K.  Clark, 
M.I.C.E.  Third  Edition,  480  pp.,  with  i4oIllusts.  Fcap.  8vo,  7s.  half-bound. 
"  No  workman  or  apprentice  should  be  without  this  book."— /r««  Tiade  Circular. 

Locomotive  Engine  Development. 

THE  LOCOMOTIVE  ENGINE  AND  ITS  DEVELOPMENT. 

A  Popular  Treatise  on  the  Gradual  Improvements  made  in  Railway  Engines 

between  1803  and  1893.    By  Clement  E.  Stretton,  C.E.,  Author  of  "  Safe 

Railway  Working,"  &c.    Second  Edition,  Revised  and  much  Enlarged. 

With  95  Illustrations.   Crown  8vo,  3s.  6rf.  cloth.  [Just  published. 

"  of  railway  history  and  all  who  are  interested  in  the  evolution  of  the  modern  locomo- 

tive will  find  much  to  .ittract  and  entertain  in  this  vohunc."—The  Times. 

•'  The  author  of  this  work  is  well  known  to  the  railway  world,  and  no  one  probably  has  a 
better  knowledge  of  the  history  and  development  of  the  locomotive.  The  volume  before  us 
should  be  of  value  t«  all  connected  with  the  railway  system  of  this  country."— Nature. 
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Fire  Engineering. 

FIRES,  FIRE-ENGINES,  AND  FIRE-BRIGADES. '  With 
a  History  of  Fire-Engines,  their  Construction,  Use,  and  Management;  Re- 
marks on  Fire-Proof  Buildings,  and  the  Preservation  of  Life  from  Fire  ; 
Statistics  of  the  Fire  Appliances  in  English  Towns ;  Foreign  Fire  Systems 
Hints  on  Fire- Brigades,  &c.  &c.  By  Charles  F.  T.  Young,  C.E.  With 
numerous  Illustrations.  544  pp.,  demy  8vo,  £1  4s.  cloth. 

"  To  those  interested  in  the  subject  of  fires  and  fire  apparatus,  we  most  heartily  conunend  this 
book.    It  is  the  only  English  work  we  now  have  uoou  the  subiect."—  En£inetrin£: 

"  It  displays  much  evidence  of  careful  research ;  and  Mr.  Young  has  put  his  facts  neatly 
together.  His  acquaintance  with  the  practical  details  of  the  construction  ol  steam  fire  engines, 
old  and  new,  and  the  conditions  with  which  it  is  necessary  they  should  comply,  is  accurate  and 
full." — Engineer, 

Estimating  for  Engineering  Work,  &c. 

ENGINEERING  ESTIMATES,  COSTS  AND  ACCOUNTS: 
A  Guide  to  Commercial  Engineering.  With  numerous  Examples  of  Esti- 
mates and  Costs  of  Millwright  Work,  Miscellaneous  Productions,  Steam 
Engines  and  Steam  Boilers;  and  a  Section  on  the  Preparation  of  Costs 
Accounts.  By  A  General  Manager,  Demy  8vo,  12s.  cloth. 
"  This  is  an  excellent  and  very  useful  book,  covering  subject-matter  in  constant  requisition  !n 

every  factory  and  workshop.  .  .  .  The  book  is  invaluable,  not  only  to  the  young  engineer,  but 

also  to  the  estimate  department  of  every  works." — Builder. 

"  We  accord  the  work  unqualified  praise.  The  information  is  given  in  a  plain,  straightforward 

manner,  and  bears  throughout  evidence  of  the  intimate  practical  acquaintance  of  the  author  with 

•every  phase  of  commercial  engineering." — Mechanical  World. 

Engineering  Construction. 

PATTERN-MAKING  :  A  Practical  Treatise,  embracing  the  Main 
Types  of  Engineering  Construction,  and  including  Gearing,  both  Hand  and 
Machine  made.  Engine  Work,  Sheaves  and  Pulleys,  Pipes  and  Columns, 
Screws,  Machine  Parts,  Pumps  and  Cocks,  the  Moulding  of  Patterns  in 
Loam  and  Greensand,  &c.,  together  with  the  methods  of  Estimating  the 
•weight  of  Castings;  to  which  is  added  an  Appendix  of  Tables  for  Workshop 
Reference.  By  A  Foreman  Pattern  Maker.  Second  Edition,  thoroughly 
Revised  and  much  Enlarged.  With  upwards  of  450  Illustrations.  Crown 
.    8vo,  7s.  6d.  cloth,  [Jiwi  published. 

"A  well- written  technical  guide,  evidentlj'  written  by  a  man  who  understands  and  has  prac- 
tised what  he  has  written  about.  .  .  .  We  cordially  recommend  it  to  engineering  students,  j'oung 
journeymen,  and  others  desirous  of  being  initiated  into  the  mysteries  of  pMetn-making."— Builder. 

"More  than  450  illustrations  help  to  explain  the  text,  which  is,  however,  always  clear  and  ex- 
plicit, thus  rendering  the  work  an  excellent  vade  mecum  for  the  apprentice  who  desires  to  become 
-master  of  his  trade." — English  Mechanic. 

dictionary  of  Mechanical  Engineering  Terms. 

LOCKWOOD' S  DICTIONARY  OF  TERMS  USED  IN  THE 
PRACTICE  OF  MECHANICAL  ENGINEERING,  embracing  those  current 
in  the  Drawing  OfiBce,  Pattern  Shop,  Foundry,  Fitting,  Turning,  Smith's  and 
Boiler  Shops,  &c.  &c.  Comprising  upwards  of  6,000  Definitions.  Edited  by 
A  Foreman  Pattern-Maker,  Author  of  "  Pattern  Making."  Second 
Edition,  Revised,  with  Additions.  Crown  8vo,  7s.  6d.  cloth. 

"Just  the  sort  of  handy  dictionary  required  by  the  various  trades  engaged  in  mechanical  en- 
-glneering.  The  practical  engineering  pupil  will  find  the  book  of  great  value  in  his  studies,  and 
every  foreman  engineer  and  mechanic  should  have  a  copy."— Builditig  News. 

"  Not  merely  a  dictionary,  but,  to  a  certain  extent,  also  a  most  valuable  guide.  It  strikes  us  as 
a  happy  idea  to  combine  with  a  definition  of  the  phrase  useful  information  on  the  subject  of  which 
•  it  treats."— Machinery  Market. 

JMLilt  Crcaring • 

TOOTHED  GEARING  :  A  Practical  Handboolc  for  Offices  and 
Workshops.  By  A  Foreman  Pattern  Maker,  Author  of  "  Pattern  Making," 
"  Lockwood's  Dictionary  of  Mechanical  Engineering  Terms,"  &c.  With 
184  Illustrations.  'Crown  Bvo,  6s.  cloth.  published. 
Summary  of  Contents. 
Chap.  I.  Principles.— II.  Forma-      Skew  Bevels.— XII.  Variable  and 
TiON  OF  Tooth  Profiles.— III.  Pro- 
portions of  Teeth.— IV.  Methods 
of  Making  Tooth  Forms.— V.  Invo- 
lute Teeth.— VI.  Some  Special 
Tooth  Forms.— VII.  Bevel  Wheels. 
—  VIII.  Screw  Gears.  — IX.  Worm 
Gears.— X.  Helical  Wheels.— XI. 

"  We  must  fWc  the  book  our  unqualified  praise  for  its  thoroughness  of  trcitment,  and  we  can 
heartily  recommend  it  to  all  interested  as  the  most  practical  book  on  the  subject  j-et  written.  — 
Mechanical  World. 


other  Gears. —  XIII.  Diametrical 
Pitch. — XIV.  The  Odontograph. — 
XV.  Pattern  Gears.— XVI.  Machine 
Moulding  Gears.— XVII.  Machine 
Cut  Gears.— XVIII.  Proportion  of 
Wheels. 
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Stone-ivorking  Machinery. 

STONE-WORKING  MACHINERY,  and  the  Rapid  and  Economt- 
cal  Conversion  of  Stone.  With  Hints  on  the  Arrangement  and  Management 
of  Stone  Works.  By  M.  Powis  Bale,  M.I.M.E.  With  Illusts.  Crown  Bvo,  gs. 
"The  book  should  be  la  the  hands  of  every  mason  or  student  of  stone-work."— C««iery 

Guardian,  „ 
"  A  capital  handbook  for  all  who  manipulate  stone  for  building  or  ornamental  purposes.  — 

Machinery  Marttet, 

Pimip  Construction  and  Management. 

PUMPS  AND  PUMPING  :  A  Handbook  for  Pump  Users.  Being 
Notes  on  Selection,  Construction  and  Management.  By  M.  Powis  Bale, 
M.I.M.E.,  Author  of  "  Woodworking  Machinery,"  "  Saw  Mills,"  &c.  Second 
Edition,  Revised.    Crown  8vo,  2s.  6d.  cloth. 

"The  matter  is  set  forth  as  concisely  as  possible.  In  fact,  condensation  rather  than  diffuseness 
has  been  the  author's  aim  throughout ;  yet  he  does  not  seem  to  have  omitted  anything  likely  to  ba 
of  use."— ^ountal oy  Gas  Lighting. 

"Thoroughly  practical  and  simply  and  clearly  written." — Glasgow  Herald. 

Milling  Machinery,  etc. 

MILLING  MACHINES  AND  PROCESSES:  A  Practical 
Treatise  on  Shaping  Metals  by  Rotary  Cutters,  including  Information  on 
Making  and  Grinding  the  Cutters.  By  Paul  N.  Hasluck,  Author  of  "  Lathe- 
work,"  "  Handybooks  for  Handicrafts,"  &c.  With  upwards  of  300  Engrav- 
ings, including  numerous  Drawings  by  the  Author.  Large  crown  8vo,  352 
pages,  I2S.  6d.  cloth. 

"  A  new  departure  in  engineering  literature.  .  .  .  We  can  recommend  this  work  to  all 
feiterested  in  milling  machines  ;  it  is  what  it  professes  to  be — a  practical  treatise." — Engineer. 

"A  capital  and  reliable  book,  which  will  no  doubt  be  of  considerable  service,  both  to  those 
who  are  already  acquainted  with  the  process  as  well  as  to  those  who  contemplate  its  adoption." 

Industries. 

Turning. 

LATHE-WORK  :  A  Practical  Treatise  on  the  Tools,  Appliances, 
and  Processes  employed  in  the  Art  of  Turning.  By  Paul  N.  Hasluck. 
Fourth  Edition,  Revised  and  Enlarged.    Cr.  8vo,  5s.  cloth. 

"  Written  by  a  man  who  knows,  not  only  how  work  ought  to  be  done,  but  who  also  knows  how 
to  do  it,  and  how  to  convey  his  knowledge  to  others.  To  all  turners  this  book  would  be  valuable." 
— Etigineering. 

"  We  can  safely  recommend  the  work  to  young  engineers.  To  the  amateur  It  will  simply  be 
ni-aluable.   To  the  student  it  will  convey  a  great  deal  of  useful  information." — Engi)uer, 

Screw-Cutting. 

SCREW  THREADS  :  And  Methods  oj  Producing  Them.  With 
Numerous  Tables,  and  complete  directions  for  using  Screw-Cutting  Lathes. 
By  Paul  N.  Hasluck,  Author  of  "  Lathe- Work,"  &c.  With  Seventy-four 
Illustrations.  Third  Edition,  Revised  and  Enlarged,  Waistcoat-pocket  size, 
IS.  6d.  cloth. 

"  Full  of  useful  information,  hints  and  practical  criticism.  Taps,  dies  and  screwlng-tools  gene- 
cally  are  illustrated  and  their  action  descnbed." — Mechanical  World. 

"  It  is  a  complete  compendium  of  all  the  details  of  the  screw  cutting  lathe ;  in  fact  a  multunt 
cn  farvo  on  all  the  subjects  it  treats  upon." — Carpenter  and  Builder, 

Smith's  Tables  for  Mechanics,  etc. 

TABLES,  MEMORANDA,  AND  CALCULATED  RESULTS, 
FOR  MECHANICS,  ENGINEERS.  ARCHITECTS,  BUILDERS,  etc. 
Selected  and  Arranged  by  Francis  Smith.  Fifth  Edition,  thoroughly  Revised 
and  Enlarged,  with  a  New  Section  of  Electrical  Tables,  Formula,  and 
Memoranda.    Waistcoat-pocket  size,  is.  6d.  limp  leather. 

"  It  would,  perhaps,  be  as  difficult  to  make  a  small  pocket-book  selection  of  notes  and  formtUe 
to  suit  all  engineers  as  it  would  be  to  make  a  universal  medicine ;  but  Mr.  Smith's  waistccat- 
f>ocket  collection  may  be  looked  upon  as  a  successful  attempt." — Engineer, 

"The  best  example  we  have  ever  seen  of  270  pages  of  useful  matter  packed  Into  the  dlmen- 
«lons  of  a  card-case." — Building  News.      "A  veritable  pocket  treasury  of  knowledge." — If  on, 

French- English  Glossary  for  Engineers,  etc. 

A  POCKET  GLOSSARY  of  TECHNICAL  TERMS:  ENGLISH- 
FRENCH,  FRENCH-ENGLISH ;  with  Tables  suitable  for  the  Architectural, 
Engineering,  Manufacturing  and  Nautical  Professions.  By  John  James 
Fletcher,  Engineer  and  Surveyor.  Second  Edition,  Revised  and  Enlarged, 
200  pp.   Waistcoat-pocket  size,  is.  6d.  limp  leather. 

"  It  Ls  a  very  great  advant.ige  for  readers  and  correspondents  in  France  and  England  to  have 
to  large  a  number  of  the  words  relating  to  engineering  and  manufacturers  collected  m  a  liliputian 
volume.   The  little  book  will  be  useful  both  to  students  and  travcl'.CTS."—/i rchitect. 

•'  The  glossary  of  terms  is  very  complete,  and  many  of  the  tables  are  new  and  well  arranged. 
We  cordially  commend  the  booii..  — Mechanical  World. 
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Year-Booh  of  Engineering  Formulae,  &c. 

THE  ENGINEER'S  YEAR-BOOK  FOR  1894.  Comprising 
Formulae,  Rules,  Tables,  Data  and  Memoranda  in  Civil,  Mechanical,  Elec- 
trical, Marine  and  Mine  Engineering.  By  H.  R.  Kempe,  A.M.  Inst.C.E., 
M.I.E.E.,  Technical  OflBcer  of  the  Engineer-in-Chiei 's  Office,  General  Post 
Office,  London,  Author  of  "A  Handbook  of  Electrical  Testing,"  "The 
Electrical  Engineer's  Pocket- Book,"  &c.  With  700  Illustrations,  specially 
Engraved  for  the  work.  Crown  8vo,  600  pages,  8s.  leather.  [Just  publishea. 
"  Represents  an  enormous  quantity  of  work,  and  forms  a  desirable  book  of'^reference." — 7'kc 
Engineer. 

"  The  book  is  distinctly  in  advance  of  most  similar  publications  in  this  comXry."— Engineering. 

"  This  valual  le  and  well-designed  book  of  reference  meets  the  demands  of  all  descriptions  6l 
engineers." — Sa'urJay  Review. 

"Teems  wi.h  up-to-date  information  in  every  branch  of  engineering  and  construction." — 
Building  News. 

"  The  needs  of  the  engineering  profession  could  hardly  be  supplied  in  a  more  admirable, 
complete  and  convenient  form.  To  say  that  it  more  than  sustains  all  comparisons  is  praise  of  tlLt 
highest  sort,  ar.d  that  may  justly  be  said  o(  it.''— Mining  jfouriial. 

"  There  is  certainly  room  lor  the  new  comer,  which  supplies  explanations  and  directions,  as 
well  as  formulee  and  tables.  It  deserves  to  become  one  of  the  most  successful  of  the  lechnicaV 
annuals." — Architect. 

"  Brings  together  with  great  skill  all  the  technical  information  which  an  engineer  has  to  use 
day  by  day.   It  is  in  every  way  admirably  equipped,  and  is  sure  to  pro.-c  successful." — Scotsman. 

"  The  up-to-dateness  of  Mr.  Kempe's  compilation  is  a  quality  that  will  not  be  lost  on  the  busy 
people  for  whom  tlie  work  is  intended." — Giasgow  Herald. 

Portable  Engines, 

THE  PORTABLE  ENGINE;  ITS  CONSTRUCTION  AND 
MANAGEMENT.  A  Practical  Manual  for  Owners  and  Users  of  Steam 
Engines  generally.  By  William  Dyson  Wansbrough,  With  90  Illustra- 
tions. Crown  Svo,  3s.  6d.  cloth. 
"  This  is  a  work  of  value  to  those  who  use  steam  machinery.  .  ,  .  Should  be  read  by  erery 
one  who  has  a  steam  engine,  on  a  farm  or  elsewhere." — Mavk  Lane  Express. 

•*  We  cordially  commend  this  work  to  buyers  and  owners  of  steam  engines,  and  to  those  wh» 
have  to  do  with  their  construction  or  use." — Timber  Trades  jfournal. 

"  Such  a  general  knowledge  of  the  steam  engine  as  Mr.  Wansbrough  furnishes  to  the  readci 
should  be  acquired  by  all  intelligent  owners  and  others  who  use  the  steam  engine, " — Building  Nctus. 

"  An  excellent  text-book  of  this  useful  form  of  engine.  '  The  Hints  to  Purchasers '  contain  a 
good  deal  of  comraonsense  and  practical  wisdom." — English  Mechanic. 

Iron  and  Steel. 

"  IRON  AND  STEEL  "  ;  A  Work  for  the  Forge,  Foundry,  Facioty, 
and  Office,  Containing  ready,  useful,  and  trustworthy  Information  for  Iron- 
masters and  their  Stock-lakers;  Managers  of  Bar,  Rail,  Plate,  and  Sheei 
Rolling  Mills  ;  Iron  and  Metal  Founders  ;  Iron  Ship  and  Bridge  Builders  ; 
Mechanical,  Mining,  and  Consulting  Engineers ;  Architects,  Contractors, 
Builders,  and  Professional  Draughtsmen.  By  Charles  Hoare,  Author  ot 
"The  Slide  Rule,"  &c.  Eighth  Edition,  Revised  throughout  and  considerably 
Enlarged,   szmo,  6s.  leather. 

"  For  comprehensiveness  the  book  has  not  its  equal." — /ran. 

"  One  of  the  best  of  the  pocket  books." — English  Mechanic. 

"  We  cordially  recommend  this  book  to  those  engaged  in  considering  the  details  of  aD  kinds  cJ 
iron  and  steel  works." — Naval  Science. 

Elementary  Mechanics. 

CONDENSED  MECHANICS.  A  Selection  of  Formulae,  Rules> 
Tables,  and  Data  for  the  Use  of  Engineering  Students,  Science  Classes,  &c 
In  Accordance  with  the  Requirements  of  the  Science  and  Art  Department. 
By  W.  G.  Crawford  Hughes,  A.M.I.C.E.    Crown  Svo,  2S.  6d.  cloth. 
"  The  book  is  well  fitted  for  those  who  are  either  confronted  with  practical  problems  in  thei  J 

work,  or  are  preparing  for  examination  and  wish  to  refresh  their  knowledge  by  gomg  through  their 

formul.Ti  again." — Marine  Engineer. 

"  It  is  well  arranged,  and  meets  the  wants  of  those  for  whom  it  is  intended."— XoiVa'ay  A  fa/J- 

Steam. 

THE  SAFE  USE  OF  STEAM.    Containing  Rules  for  Un- 
professional Steam-users.   By  an  Engineer.   Sixth  Edition.    Sewed,  6d. 
"  If  steam-users  would  but  learn  this  little  book  by  heart,  boiler  explosions  would  becom* 
sensations  by  their  nrity."— English  Mechanic 

Warming. 

HEATING  BY  HOT  WATER;  with  Information  and  Sug- 
gestions on  the  best  Methods  of  Heating  Public,  Private  and  Horticultural 
Buildings.  By  Walter  Jones.  Second  Edition.  With  96  Illustrations. 
Crown  8vo,  2s.  6d.  net. 

"  We  confidently  recommend  all  Interested  In  heating  by  hot  water  to  seccre  a  copy  of  this 
»aluablc  little  treatise."— 7V/<  Plumber  and  Decorator, 
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THE  POPULAR  WORKS  OF  MICHAEL  REYNOLDS 
("The  Engine  Driver's  Friend"). 

Locomotive-Engine  Driving. 

LOCOMOTIVE-ENGINE  DRIVING  :  A  Practical  Manml  far 
Engineers  in  charge  of  Locomotive  Engines.  By  Michael  Reynolds,  Member 
of  the  Society  of  Engineers,  formerly  Locomotive  Inspector  L.  B.  and  S.  C.  R. 
Ninth  Edition.  Including  a  Key  to  the  Locomotive  Engine.  With  Illus- 
trations and  Portrait  ot  Author.   Crown  8vo.  4s.  6d.  clotn. 

"Mr.  Rejmolds  has  supplied  a  want,  and  has  supplied  it  well.  We  can  confidently  recommend 
the  book,  not  only  to  the  practical  driver,  but  to  everyone  who  takes  an  interest  in  the  performance 
of  locomotive  engines." — The  Ens^itieer.  ,   ,   .,         ^  . 

"  Mr.  Reynolds  has  opened  a  new  chapter  In  the  literature  of  the  day.  This  admirable  practlca) 
treatise,  of  the  practical  utility  of  which  we  have  to  speak  in  terms  of  warm  commendation.'  — 
AtfU7tau7n. 

"  Evidently  the  work  of  one  who  knows  his  subject  thoroughly."— Railway  Service  Gazette. 
"Were  the  cautions  and  rules  given  in  the  book  to  become  part  of  the  every-day  working  of 
our  engine-drivers,  we  might  have  fewer  distressing  accidents  to  aspXoK," —Scotsman. 

Stationary  Engine  Driving, 

STATIONARY  ENGINE  DRIVING  :  A  Practical  Manml  for 

Engineers  in  charge  of  Stationary  Engines.    By  Michael  Reynolds.  Fiftfa 
Edition.  Enlarged.   With  Plates  and  Woodcuts,    Crown  8vo,  4s.  6d.  cloth. 
"  The  autl  c  r  is  thoroughly  acquainted  with  his  subjects,  and  his  advice  on  the  various  points 
treated  is  clear aad  practical.   .    .   .    He  has  produced  a  manual  which  Is  an  exceedingly  usefiil 
one  for  the  claissioi  whom  it  is  specially  intended." — Engineerings. 

"  Our  author  leaves  no  stone  unturned.  He  is  determined  that  his  readers  shall  not  only  know 
something  about  the  stationary  engine,  but  all  about  it." — Engineer. 

"An  engineman  who  has  mastered  the  contents  of  Mr.Reynolds'sbook  will  require  but  little  actual 
experience  with  boilers  and  engines  before  he  can  be  trusted  to  look  after  them." — EnglishMechanis, 

The  Engineer^  Fireman,  and  Engine-Boy. 

THE  MODEL  LOCOMOTIVE  ENGINEER,  FIREMAN,  ani 
ENGINE-BOY.   Comprising  a  Historical  Notice  of  the  Pioneer  Locomotive 
Engines  and  their  Inventors.  By  Michael  Reynolds.  With  numerous  Illus- 
trations and  a  fine  Portrait  of  George  Stephenson.    Crown  8vo,  4s.  6d.  cloth. 
"  From  the  technical  knowledge  of  the  author  it  will  appeal  to  the  railway  man  of  to-day  mor« 
forcibly  than  anything  written  by  Dr.  Smiles.   .   .   .   The  volume  contains  information  of  a  tech- 
nical kind,  and  facts  that  every  driver  should  be  familiar  with." — English  Mechanic. 

"We  should  be  glad  to  see  this  book  in  the  possession  of  everyone  in  the  kingdom  who  has 
ever  laid,  or  is  to  lay,  hands  on  a  locomotive  engine." — Iron^ 

Continuous  Railway  Brakes. 

CONTINUOUS  RAILWAY  BRAKES :  A  Practical  Treatise  0% 
the  several  Systems  in  Use  in  the  United  Kingdom;  their  Construction  and 
Performance.  With  copious  Illustrations  and  numerous  Tables.  By  Michaei 
Reynolds.  Large  crown  Svo,  gs.  cloth. 

"  A  popular  explanation  of  the  different  brakes.  It  will  be  of  great  assistance  In  forming  public 
opinion,  and  will  be  studied  with  benefit  by  those  who  take  an  mterest  in  the  brake." — Englisit 
Mechanic. 

"Written  with  sufficient  technical  detail  to  Snable  the  principle  and  relative  connection  of  the 
various  parts  of  each  particular  brake  to  be  readily  grasped." — Mechanical  World, 

Engine-Driving  Life. 

ENGINE-DRIVING  LIFE  :  Stirring  Adventures  and  Incidents 
in  the  Lives  of  Locomotive-Engine  Drivers,  By  Michael  Reynolds.  Third 
and  Cheaper  Edition.   Crown  Svo,  is.  6d.  cloth.  [Jms^  published. 

"From  first  to  last  perfectly  fascinating.  Wilkie  CoUins's  most  thrilling  conceptions  are  thrown 
Intotheshade  by  true  incidents,  endless  in  their  variety,  related  in  every  page."— A'or/A  British  Mail. 

"Anyone  who  wishes  to  get  a  real  insight  into  railway  life  cannot  do  better  than  read  '  Engine- 
Driving  Life'  for  himself ;  and  if  he  once  take  it  up  he  will  find  that  the  author's  enthusiasm  ancf  re^ 
love  of  the  engine-driving  profession  will  carry  him  on  till  he  has  read  every  page." — Saturday  Review, 

Pocket  Companion  for  Enginemen. 

THE  ENGINEMAN'S  POCKET  COMPANION  AND  PRAC- 
TICAL EDUCATOR  FOR  ENGINEMEN,  BOILER  ATTENDANTS, 
AND  MECHANICS.  By  Michael  Reynolds.  With  Forty-five  Illustra- 
tions and  numerous  Diagrams.  Third  Edition,  Revised.  Royal  i8mo,  3s.  6<i., 
strongly  bound  for  pocket  wear. 

"This  admirable  work  Is  well  suited  to  accomplish  Its  object,  being  the  honest  workmanship  of 
a  competent  engineer."— Glasgmo  Herald. 

"  A  most  meritorious  work,  giving  in  a  succinct  and  practical  form  all  the  Information  an  englnev 
minder  desirous  of  mastering  the  scientific  principles  of  his  daily  calling  would  require."— rA» 
MilUr. 

"  A  boon  to  those  who  are  striving  to  become  efficient  mechanics."— Z>ai7j'  Chronicle, 
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CIVIL  ENGINEERING,  SURVEYING,  etc. 

MR.  NUMBER'S  VALUABLE  ENGINEERING  BOOKS. 

The  fF ater  Supply  of  Cities  and  Towns. 

A  COMPREHENSIVE  TREATISE  on  the  WATER-SUPPLY 
OF  CITIES  AND  TOWNS.  By  V/illiam  Humber,  A-M.Inst.C.E.,  and 
M.  Inst.  M.E.,  Author  of  "  Cast  and  Wrought  Iron  Bridge  Construction," 
&c.  &c.  Illustrated  with  50  Double  Plates,  i  Single  Plate,  Coloured 
Frontispiece,  and  upwards  ol  250  Woodcuts,  and  containing  400  pages  of 
Test.   Imp.  4to,  £6  6s.  elegantly  and  substantially  half-bound  in  morocco. 

List  of  C<yntents. 


Conduits.— XIII.  DUtribuHon  of  Water.— XIV. 

Meters,  Service  Pipes,  and  House  Fittings.— 
XV.  The  Law  and  Economy  of  Water  Works. 
XVIi  Constant  and  Intermittent  Supply.— 
XVII.  Description  of  Plates.  —  Appendices, 
giving  Tables  of  Rates  of  Supply,  Velocities, 
&c.  &c.,  together  with  Specifications  of  several 
Works  illustrated,  among  which  will  be  found : 
Aberdeen,  Bideford,  Ganterbury,  Dundee, 
Halifax,  Lambeth,  Rotherham,  Dublin,  and 
others. 


I.  Historical  Sketch  of  some  of  the  means 
that  have  been  adopted  for  the  Supply  of  Water 
to  Cities  and  Towns.— II.  Water  and  the  Fo- 
reign Matter  usually  associated  with  it.— III. 
Ramfall  and  Evaporation. — IV.  Springs  and 
the  water-bearing  formations  of  various  dis- 
tricts.—V.  Measurement  and  Estimation  of  the 
flow  of  Water— VI.  On  the  Selection  of  the 
Source  of  Supply.— VII.  WeUs.— VIII.  Reser- 
voirs.— IX.  The  Purification  of  Water.— X. 
Vumps.  —  XI.   Pumping  Machinery.  —  XII. 

"  The  most  systematic  and  valuable  work  upon  water  supply  hitherto  produced  In  English,  or 
la  any  other  language.  .  .  .  Mr.  Humber's  work  is  characterised  abnost  throughout  by  an 
exhaustiveness  much  more  distinctive  of  French  and  German  than  of  English  technical  treatises." 
— Engineer, 

"  We  can  congratulate  Mr.  Humber  on  having  been  able  to  give  so  large  an  amount  of  Infor- 
mation on  a  subject  so  important  as  the  water  supply  of  cities  and  towns.  The  plates,  fifty  in 
number,  are  mostly  drawings  of  executed  works,  and  alone  would  have  commanded  the  attention 
of  every  engineer  whose  practice  may  lie  in  this  branch  of  the  profession."— ^wi/ffer. 

Vast  and  Wrought  Iron  Bridge  Construction. 

A  COMPLETE  AND  PRACTICAL  TREATISE  ON  CAST 
AND  WROUGHT  IRON  BRIDGE  CONSTRUCTION,  including  Iron 
Foundations.  In  Three  Parts — Theoretical,  Practical,  and  Descriptive.  By 
William  Humber,  A.M. Inst.C.E.,  and  M.Inst.M.E.  Third  Edition,  Re- 
vised and  much  improved,  with  115  Double  Plates  (20  of  which  now  first 
appear  in  this  edition),  and  numerous  Additions  to  the  Text.  In  Two  Vols., 
imp.  4to,  £6  16s.  6d.  half-bound  in  morocco. 

"  A  very  vEiluable  contribution  to  the  standard  literature  of  cIvU  engineering.  In  addition  to 
elevations,  plans  and  sections,  large  scale  details  are  given  which  very  much  enhance  the  instruc- 
tive worth  of  those  illustrations." — Civil  Engineer  and  Architect's  J ournal. 

"Mr.  Humber's  stately  volumes,  lately  issued — in  which  the  most  important  bridges  erected 
during  the  last  five  years,  under  the  direction  of  the  late  Mr.  Brunei,  Sir  W.  Cubitt,  Mr.  Hawk- 
ehaw,  Mr.  Page^  ^Ir.  Fowler,  Mr.  Hemans,  and  others  among  our  most  eminent  engineers,  axe 
drawn  and  specified  in  great  detail."— £«£-»K««r. 

Strains,  Calculation  of. 

A  HANDY  BOOK  FOR  THE  CALCULATION  OF  STRAINS 
IN  GIRDERS  AND  SIMILARSTRUCTURES,AND  THEIR  STRENGTH. 
Consisting  of  Formulae  and  Corresponding  Diagrams,  with  numerous  details 
for  Practical  Application,  &c.  By  William  Humber,  A-M. Inst.C.E.,  &c. 
Fifth  Edition.   Crown  8vo,  nearly  100  Woodcuts  and  3  Plates,  7s.  6<i.  cloth. 

*'  The  formulae  are  neatly  expressed,  and  the  diagrams  good." — Athenaitm. 
"  We  heartily  conmiend  this  really  handy  book  to  our  engineer  and  architect  readers." — Eng- 
lish Mechanic, 

Barlow's Strengthof  Materials, enlarged  byHmnher. 

A  TREATISE  ON  THE  STRENGTH  OF  MATERIALS ; 
with  Rules  for  Application  in  Architecture,  the  Construction  of  Suspension 
Bridges,  Railways,  &c.  By  Peter  Barlow,  F.R.S.  A  New  Edition,  Revised 
by  his  Sons,  P.  W.  Barlow,  F.R.S.,  and  W.  H.  Barlow,  F.R.S. ;  to  which 
are  added.  Experiments  by  Hodgkinson,  Fairbairn,  and  Kirkaldy  ;  and 
Formulas  for  Calculating  Girders,  &c.  Arranged  and  Edited  by  Wm.  Humbkri 
A-M.  Inst.C.E.  Demy  8vo,  400  pp.,  with  ig  large  Plates  and  numerous  Wood- 
cuts,  i8s.  cloth. 

"  Valuable  alike  to  the  student,  tyro,  and  the  experienced  practitioner,  It  will  always  rank 
future,  as  it  has  hitherto  done,  as  the  standard  treatise  on  that  particular  subject."— £«^'K«r. 
"  There  is  no  greater  authority  than  B!iilov/."—£iiilditig  News. 

"  As  a  scientific  work  of  the  first  class,  it  deserves  a  foremost  place  on  the  bookshelves  of  over 
dvil  engineer  and  practical  mechanic." — English  Mechanic. 
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MR.  NUMBER'S  GREAT  WORK  ON  MODERN  ENGINEERING. 

Complete  in  Four  Volumes,  imperial  4to,  price  £12  12s.,  half-morocco.  Each 
Volume  sold  separately  as  follows : — 

A  RECORD  OF  THE  PROGRESS  OF  MODERN  ENGINEER- 
ING. First  Series.  Comprising  Civil,  Mechanical,  Marine,  Hydraulic, 
Railway,  Bridge,  and  other  Engineering  Works,  &c.  By  William  Humber, 
A-M.Inst.C.E.,  &c.  Imp.  4to,  with  36  Double  Plates,  drawn  to  a  large  scale, 
Photographic  Portrait  of  John  Hawkshaw,  C.E.,  F.R.S.,  &c.,  and  copious 
descriptive  Letterpress,  Specifications,  &c.,  £s  3^.  half-morocco. 

List  0/  the  Plates  and  Diagrams. 
Victoria  StaHon  and  Roof,  L.  B.  &  S.  C.  R.       Thames,  West  London  Extension  RaUwaj  (S 

(8  plates) :  Southport  Pier  (2  plates) ;  Victoria       plates) ;  Armour  Plates :  Suspension  Sin(^e. 

Station  and  Rooff  L.  C.  &  D.  and  G.  W.  R.  (6       Thames  (4  plates) ;  The  Allen  Engine  ;  Sus. 

plates);  Roof  of  Creraome  Music  HaU;  Bridge       pension  Bridge,  Avon  (3  plates);  UndergrounQ 

over  G.  N.  Railway  ;  Roof  of  Station,  Dutch       Railway  (3  plates). 

Rhenish  Reiil  (2  plates) ;   Bridge   over  the 

"  Handsomely  lithographed  and  printed.   It  will  find  favour  with  many  who  desire  to  preserve 

tn  a  permanent  form  copies  of  the  plans  and  specifications  prepared  for  the  guidance  of  the  con- 

tracto-  s  for  many  important  engineering  works."— Sftjsineer. 

HUMBER'S  PROGRESS  OF  MODERN  ENGINEERING. 
Second  Series,  Imp.  4to,  with  36  Double  Plates,  Photographic  Portrait  of 
Robert  Stephenson,  C.E.,  M.P.,  F.R.S.,  &c.,  and  copious  descriptive  Letter- 
press, Specifications,  &c.,  £3  3s.  half-morocco. 

List  of  the  Plates  and  Diagrams. 


Birkenhead  Docks,  Low  Water  Basm  (15 
plates);  Charing  Cross  Station  Roof,  C.  C. 
Railway  (3  plates);  Digswell  Viaduct,  Great 
Northern  Railway ;  Robbery  Wood  Viaduct, 
Great  Northern  Railway ;  Iron  Permanent 
Way;  Clydach  Viaduct,  Merthyr,  Tredegar, 


and  Abergavenny  Railway;  Ebbw  Viaduct, 
Merthyr,  Tredegar,  and  Abergavenny  Rail- 
way ;  College  Wood  Viaduct,  Cornwall  Rail- 
way ;  DubUn  Winter  Palace  Roof  (3  plates)  J 
Bndge  over  the  Thames,  L.  C.  &  D.  Railway 
(6  plates);  Albert  Harbour,  Greenock  (4  plates). 


'  Mr.  Humber  heis  done  the  profession  good  and  true  service,  by  the  fine  collection  of  examples 
he  has  here  brought  before  the  profession  and  the  public." — Practical  Mechanic's  Journal. 

HUMBER'S  PROGRESS  OF  MODERN  ENGINEERING. 
Third  Series.  Imp.  4to,  with  40  Double  Plates,  Photographic  Portrait  of 
J.  R.  M'Clean,  late  Pres.  Inst.  C.E.,  and  copious  descriptive  Letterpress, 
Specifications,  &c.,  £s  3s.  half-morocco. 

List  of  the  Plates  and  Diagrams. 


MAIN  Drainage,  Metropolis.— 
Sidt. — Map  showing  Interception  of  Sewers  j 
Middle  Level  Sewer  (2  plates) ;  Outfall  Sewer, 
Bridge  over  River  Lea  (3  plates) ;  Outfall  Sewer, 
Bridge  over  Marsh  Lane,  North  Woolwich 
Railway,  and  Bow  and  Barking  Railway  Junc- 
tion ;  Outfall  Sewer,  Bridge  over  Bow  and 
Barking  Railway  (3  plates) ;  Outfall  Sewer. 
Bridge  over  East  London  Waterworks'  Feeder 
(2  plates) ;  Outfall  Sewer,  Reservoir  (2  plates) ; 
Outfall  Sewer,  Tumbling  Bay  and  Outlet ;  Out- 
fall Sewer,  Penstocks.  South  5:V^f.— Outfall 
S«wer,  Bermondscy  Branch  (2  plates);  Outfall 

"  The  drawings  have  a  constantly  increasing  value,  and  whoever  desires  to  possess  clear  repre« 
lentations  of  the  two  great  works  carried  out  by  our  Metropolitan  Board  will  obtain  Mr.  Humbei's 
Tolume." — Engineer, 

HUMBER'S  PROGRESS  OF  MODERN  ENGINEERING. 
Fourth  Series,  Imp.  4to,  with  36  Double  Plates,  Photographic  Portrait  of 
John  Fowler,  late  Pres.  Inst.  C.E.,  and  copious  descriptive  Letterpress, 
Specifications,  &c.,  £-i  3s.  half-morocco. 

List  of  the  Plates  and  Diagrams, 


Sewer,  Reservoir  and  Outlet  (4  plates) ;  Outfall 
Sewer,  Filth  Hoist ;  Sections  of  Sewers  (North 
and  South  Sides). 

Thames  Embankment.— Section  of  River 
Wall ;  Steamboat  Pier,  Westminster  (2  plates) ; 
Landing  Stairs  between  Charing  Cross  and 
V/ aterloo  Bridges ;  York  Gate  (2  plates) ;  Over- 
flow and  Outlet  at  Savoy  Street  Sewer  (3  plates) ; 
Ste£imboat  Pier,  Waterloo  Bridge  (3  plates) ; 
Junction  of  Sewers,  Plans  and  Sections ; 
Gullies,  Plans  and  Sections ;  Rolling  Stock ; 
Granite  and  Iron  Forts, 


Abbey  MlUs  Pumping  Station,  Main  Drain- 
age, Metropolis  (4  plates) ;  Barrow  Docks  (< 
plates) ;  Manquis  Viaduct,  Santiago  and  Val- 
paraiso Railway  (2  plates) ;  Adam's  Locomo- 
tive, St.  Helen's  Canal  Railway  (2  plates)  j 
Cannon  Street  Station  Roof,  Charing  Cross 
Railway  (3  plates) ;  Road  Bridge  over  the  River 
Moka  (a  plates) ;  Telegraphic  Apparatus  for 


Mesopotamia ;  Viaduct  over  the  River  Wye, 

Midland  Railway  (3  plates) ;  St.  Germans  Via- 
duct, Cornwall  Railway  (2  plates) ;  Wrought- 
Iron  Cylinder  for  Diving  Bell ;  Millwall  Docks 
(6  plates) ;  Milroy's  Patent  Excavator ;  Metro- 
politan District  Railway  (6  plates) ;  Harbours, 
Ports,  and  Breakwaters  (3  plates). 


"We  gladly  welcome  another  year's  issue  of  this  valuable  publication  from  the  able  pen  of 
Mr.  Humber.  The  accuracy  and  general  excellence  of  this  work  are  well  known,  while  Its  useful- 
acss  in  giving  the  measurements  and  details  of  some  of  the  latest  examples  of  engineering,  as 
carried  out  by  the  most  eminent  men  in  the  profession,  cannot  be  too  highly  Artisan. 


^  CROSBY  LOCKWOOD  &-  SON'S  CATALOGUE. 


Statics,  Graphic  and  Analytic. 

GRAPHIC  AND  ANALYTIC  STATICS,  in  their  Practical  Appli- 
cation to  the  Treatment  of  Stresses  in  Roofs,  Solid  Girders,  Lattice,  Bowstring 
and  Suspension  Bridges,  Braced  Iron  Arches  and  Piers,  and  other  Frameworks. 

Graham,  C.E.   Containing  Diagrams  and  Plates  to  Scale. 
With  numerous  Examples,  many  taken  from  existing  Structures.  Specially 
arranged  for  Class-work  in  Colleges  and  Universities.   Second  Edition.  Re- 
vised and  Enlarged.   8vo,  i6s.  cloth. 
—Enginea^^'^^  *  ^^'^^  wherever  graphic  and  analytic  statics  are  used  or  studied." 

"The  work  Is  excellent  from  a  pracHcal  point  of  view,  and  has  evidently  been  prepared  with 
mucn  care.  The  directions  for  working  are  ample,  and  are  iUubtrated  by  an  abundance  of  weU- 
seiected  examples.   It  is  an  excellent  text-book  for  the  practical  draughtsman."— ./I 

Practical  Mathematics. 

MATHEMATICS  FOR  PRACTICAL  MEN:  Being  a  Common- 
place  Book  of  Pure  and  Mixed  Mathematics.   Designed  chiefly  for  the  use 
of  Civil  Engineers,  Architects  and  Surveyors.   By  Olinthus  Gregory, 
LL.D.,  F.R.A.S.,  Enlarged  by  Henry  Law,  C.E.  4th  Edition,  carefully 
Revised  by  J.  R.  Young,  formerly  Professor  of  Mathematics,  Belfast  Colleee, 
With  13  Plates.   8vo,  £1  is.  cloth. 
"  The  engineer  or  architect  will  here  find  ready  to  his  hand  rules  for  solving  nearly  every  mathe- 
matical difficulty  that  may  arise  in  his  practice.    The  rules  are  in  all  cases  explained  by  means  o# 
examples,  m  which  every  step  of  the.process  is  clearly  worked  out."— Bui/der. 

"  One  of  the  most  serviceable  books  for  practical  mechanics.  .  .  It  is  an  instructive  book  foi 
the  student,  and  a  text-book  for  mm  who,  having  once  mastered  the  subjects  it  treats  of,  needs 
occasionally  to  re&esh  his  memory  upon  them."— BuiUingr  News. 

Hydraulic  Tables. 

HYDRAULIC  TABLES,  CO-EFFICIENTS,  and  FORMULM 
for  finding  the  Discharge  of  Water  from  Orifices,  Notches,  Weirs,  Pipes,  and 
Rivers.  With  New  Formulae,  Tables,  and  General  Information  on  Rainfall, 
Catchment-Basins,  Drainage,  Sewerage,  Water  Supply  for  Towns  and  Mill 
Power.  By  John  Neville,  Civil  Engineer,  M.R.I.A.  Third  Ed.,  carefully 
Revised,  with  considerable  Additions.  Numerous  lUusts.   Cr.  8vo,  14s.  cloth. 

"Alike  valuable  to  students  and  engineers  in  practice  ;  its  study  will  prevent  the  annoyance  of 
avoidable  failures,  and  assist  tliem  to  select  the  readiest  means  of  successftilly  carr>'ing  out  any 
given  work  connected  with  hydraulic  engineering." — Minin£^  yourital. 

"  It  is,  of  all  English  books  on  the  subject,  the  one  nearest  to  completeness.  ■  .  ■  From  the 
good  arrangement  of  the  matter,  the  clear  explanations,  and  abundance  of  formulae,  the  carefully 
calculated  tables,  and,  above  all,  the  thorough  acquaintance  with  both  theory  and  constructloiv 
which  is  displayed  from  first  to  last,  the  book  will  be  found  to  be  an  acquisition."— .^rcAs<«*. 

Hydraulics. 

HYDRA  ULIC  MANUAL.    Consisting  of  Working  Tables  and 
Explanatory  Text.  Intended  as  a  Guide  in  Hydraulic  Calculations  and  Field 
Operations.    By  Lewis  D'A.  Jackson,  Author  of  "Aid  to  Survey  Practice," 
"  Modern  Metrology,''  &c.   Fourth  Edition,  Enlarged.  Large  cr.  8vo,  16s.  cl. 
"  The  author  has  had  a  wide  experience  in  hydraulic  engineering  and  has  been  a  careful  ol> 
server  of  the  facts  which  have  come  under  his  notice,  and  from  the  great  mass  of  material  at  his 
command  he  has  constructed  a  manual  which  may  be  accepted  as  a  trustworthy  guide  to  this 
branch  of  the  engineer's  profession.    We  can  heartily  recommend  this  volume  to  all  who  desire  to 
be  acquainted  with  the  latest  development  of  this  important  subject." — Engineerins^. 
"  The  standard- work  in  this  department  of  mechanics." — Scotsman. 

"  The  most  useful  feature  of  this  work  is  its  freedom  from  what  Is  superannuated,  and  Us 
thorough  adoption  of  recent  experiments ;  the  text  is,  in  fact,  in  great  part  a  short  account  of  ttie 
great  modem  experiments." — Nature. 

Drainage. 

ON  THE  DRAINAGE  OF  LANDS,  TOWNS,  AND  BUILD- 
INGS.  By  G.  D.  Dempsey,  C.E.,  Author  of  "  The  Practical  Railway  En- 
gineer," &c.  Revised,  with  large  Additions  on  Recent  Practice  in 
Drainage  Engineering,  by  D.  Kinnear  Clark,  M.Inst.C.E.  Author  oJ 
"Tramways;  Their  Construction  and  Working,"  "A  Manual  of  Rules, 
Tables,  and  Data  for  Mechanical  Engineers,"  &c,  Second  Edition,  Cor- 
rected.   Fcap.  8vo,  5s.  cloth. 

"The  new  matter  added  to  Mr.  Dempsey's  excellent  work  Is  characterised  by  the  comprehen- 
sive grasp  and  accuracy  of  detail  for  which  the  name  of  Mr.  D.  K.  Clark  is  a  sufficient  voucher."- 
^thenaum. 

"  As  a  work  on  recent  practice  In  drainage  engineering,  the  book  Is  to  be  commended  to  all 
who  are  making  that  branch  of  engineering  science  their  special  study."— /roK.  .        j  « 

"  A  comprehensive  manual  on  drainage  engineering,  and  a  useful  Introduction  to  the  student. 
—Building  News. 
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Water  Storage,  Conveyance,  and  Utilisation, 

WA  TER  ENGINEERING  :  A  Practical  Treatise  on  the  Measure- 
ment, Storage,  Conveyance,  andUtilisation  of  Water  for  the  Supply  of  Towns, 
for  Mill  Power,  and  for  other  Purposes,  By  Charles  Slagg,  Water  and 
Drainage  Engineer,  A.M. Inst. C.E.,  Author  of  "  Sanitary  Work  in  the  Smaller 
Towns,  and  in  Villages,"  &c.  With  numerous  Illusts.  Cr.  8vo,  7s.  6d.  cloth. 
"  As  a  small  practical  treatise  on  the  water  supply  of  towns,  and  on  some  applications  of 

water-power,  the  work  is  in  many  respects  excellent."— £«^:H««n"K.f. 

"  The  author  has  collated  the  results  deduced  from  the  experiments  of  the  most  eminent 

authorities,  and  has  presented  them  in  a  compact  and  practical  form,  accompanied  by  very  clear 

and  detailed  explanations.   .    .   .   The  apphcation  of  water  zis  a  motive  power  is  treated  very 

carefully  and  exhaustively." — Builder. 

"For  anyone  who  desires  to  begin  the  study  of  hydraulics  with  a  consideration  of  the  practical 

applications  of  the  science  there  is  no  better  ^^aia."— Architect, 

Miver  Engineering, 

RIVER  BARS :  The  Causes  of  their  Formation,  and  their  Treat' 
fnent  by  "  Induced  Tidal  Scour ;  "  with  a  Description  of  the  Successful  Re- 
duction by  this  Method  of  the  Bar  at  Dublin.    By  I.  J.  Mann,  Assist.  Eng. 
to  the  Dublin  Port  and  Docks  Board.    Royal  8vo,  7s.  6d.  cloth. 
"  We  recommend  all  interested  in  harbour  works — and,  indeed,  those  concerned  in  the  Im- 
provements of  rivers  generally— to  read  Mr.  Mann's  interesting  work  on  the  treatment  of  river 
bars." — Engineer, 

TriM/Sses, 

TRUSSES  OF  WOOD  AND  IRON.  Practical  Applications  0/ 
Sciencein  Determining  the  Stresses,  Breaking  Weights,  Safe  Loads,  Scantlings, 
and  Details  of  Constrtiction,  with  Complete  Working  Drawings.  By  William 
Griffiths,  Surveyor,  Assistant  Master,  Tranmere  School  of  Science  and 
Art.   Oblong  8vo,  4s.  6d.  cloth. 

"  This  handy  little  book  enters  so  minutely  Into  every  detail  connected  with  the  construction  of 
roof  trusses,  that  no  student  need  be  ignorcuit  of  these  matters," — Practical  £?i£ineer, 

Railway  Working. 

SAFE  RAILWAY  WORKING,  A  Treatise  on  Railway  Acci- 
dents: Their  Cause  and  Prevention ;  with  a  Description  of  Modern  Appliances 
and  Systems.  By  Clement  E.  Stretton,  C.E.,  Vice-President  and  Con- 
sulting Engineer,  Amalgamated  Society  of  Railway  Servants.  With  Illus- 
trations and  Coloured  Plates.  Third  Edition,  Enlarged.  Crown  8vo,  3s.  6d 
cloth. 

"  A  book  for  the  engineer,  the  directors,  the  managers ;  and.  In  short,  all  who  wish  for  informa- 
tion on  railway  matters  will  find  a  perfect  encyclopaedia  in  '  Safe  Railway  Working.'  "—Rail-way 
RevicTu. 

"  We  commend  the  remarks  on  railway  signalling  to  all  railway  managers,  especially  where  a 
Kniform  code  and  practice  is  advocated." — Herepath's  Rail-way  yournal. 

"The  author  maybe  conprratulated  on  having  collected,  in  a  very  convenient  form,  much 

valuable  information  ou  the  prmcipal  questions  affecting  the  safe  working  of  railways."  Rail, 

way  Engineer. 

Oblique  Bridges, 

A  PRACTICAL  AND  THEORETICAL  ESSAY  ON  OBLIQUE 
BRIDGES.  With  13  large  Plates.  By  the  late  George  Watson  Buck, 
M.I.C.E.  Third  Edition,  revised  by  his  Son,  J.  H.  Watson  Buck,  M.I.C.E.  ; 
and  with  the  addition  of  Description  to  Diagrams  for  Facilitating  the  Con- 
struction of  Oblique  Bridges,  by  W.  H.  Barlow,  M.I.C.E.  Royal  8vo,  las. 
cloth. 

"  The  standard  text-book  for  all  engineers  regarding  skew  arches  Is  Mr.  Buck's  treatise,  and  it 
would  be  impossible  to  consult  a  heXXet?  —Engitieer. 

■  "Mr.  Buck's  treatise  is  recognised  as  a  standard  text-book,  and  his  treatment  has  divested  the 
lubject  of  many  of  the  intricacies  supposed  to  belong  to  it.  As  a  guide  to  the  engineer  and  archi- 
tect,  on  a  confessedly  difficult  subject,  Mr.  Buck's  work  is  unsurpassed."— £wj:«»»^AVa/j. 

Tunnel  Shafts. 

THE  CONSTRUCTION  OF  LARGE  TUNNEL  SHAFTS:  A 
Practical  and  Theoretical  Essay.  By  T.  H.  Watson  Buck,  M.Inst.C.E., 
Resident  Engineer,  London  and  North- Western  Railway.  Illustrated  with 
Folding  Plates.    Royal  8vo,  12s.  cloth. 

' '  Many  of  the  methods  given  are  of  extreme  practical  value  to  the  mason  ;  and  the  observations 
on  the  form  of  arch  the  rules  for  ordering  the  stone,  and  the  construction  of  tlie  templates  will  bo 
n'i"^'        ,  V^°-   .  ?,  <:°"""end  the  book  to  the  engineering  profession."— i(«<Wt«p-  JVews 
WUl  be  regarded  by  civil  engineers  as  of  the  utmost  value,  and  calculated  to  save  much  tima 
and  obviate  many  tnatakes."— Colliery  Gtiardian,  — uvu  uuio 
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Student's  Text-Book  on  Surveying. 

PRACTICAL  SURVEYING:  A  Text-Book  for  Students  pre- 
paring  for  Examination  or  for  Survey-work  in  the  Colonies.  By  George 
W.  UsiLL,  A.M.I.C.E.,  Author  of  "The  Statistics  of  the  Water  Supply  of 
Great  Britain."  With  Four  Lithographic  Plates  and  upwards  of  330  Ilhistra- 
tions.  Third  Edition,  Revised  and  Enlarged.  Including  Tables  of  Natural 
Sines,  Tangents,  Secants,  &c.  Crown  8vo,  7s.  6d.  cloth  ;  or,  on  Thin  Paper, 
bound  in  limp  leather,  gilt  edges,  rounded  corners,  for  pocket  use,  12s.  6d. 

"  The  best  forms  of  instruments  are  described  as  to  their  construction,  uses  and  modes  of 
employment,  and  there  are  innumerable  hints  on  work  and  equipment  such  as  the  author,  in  his 
experience  as  surveyor,  draughtsman,  and  teacher,  has  found  necessary,  and  which  the  Etudent 
In  his  inexperience  will  find  most  serviceable." — Ettgitieer. 

";The  latest  treatise  in  the  English  language  on  surveying,  and  we  have  no  hesitation  In  say- 
ing that   the  student  will  find  it  a  better  guide  than  any  of  its  predecessors  

Deserves  to  be  recognised  as  the  first  book  which  should  be  put  in  the  Viands  of  a  pupil  of  Civil 
Engrineering,  and  every  gentleman  of  education  who  sets  out  for  the  Colonies  would  find  it  well  to 
have  a  copy." — Architect, 

Survey  Practice, 

AID  TO  SURVEY  PRACTICE,  for  Reference  in  Sjirveying,  Level. 

ling,  and  Setting-out ;  and  in  Route  Surveys  0/  Travellers  by  Land  and  Sea. 

With  Tables,   Illustrations,  -and   Records.    By   Lewis   D'A.  Jackson, 

A.M.I.C.E.,  Author  of  "  Hydraulic  Manual,"  "Modern  Metrology,"  &c. 

Second  Edition,  Enlarged.    Large  crown  8vo,  12s.  6d.  cloth. 
A  valuable  vade-meatm  for  the  surveyor.   We  can  recommend  this  book  as  containing^  an 
admirable  supplement  to  the  teaching  of  the  accomplished  surveyor."—  Atheiiawn. 

"  As  a  text-book  we  should  advise  all  surveyors  to  place  It  hi  their  libraries,  and  study  well  the 
matured  instructions  afforded  in  its  pages." — Colliery  Gtiardian. 

"  The  author  brings  to  his  work  a  fortunate  union  of  theory  and  practical  experience  which, 
aided  by  a  clear  and  lucid  style  of  writing,  renders  the  book  a  very  useful  one,"— Builder. 

Surveying,  Land  and  Marine. 

LAND  AND  MARINE  5C7i?  F£y/iVG,  in  Reference  to  the  Pre- 
paration of  Plans  for  Roads  and  Railways ;  Canals,  Rivers,  Towns'  Water 
Supplies ;  Docks  and  Harbours.  With  Description  and  Use  of  Surveying 
Instruments.  By  W.  D.  Haskoll,  C.E.,  Author  of  "  Bridge  and  Viaduct  Con- 
struction," &c.  Second  Edition,  Revised,  with  Additions.  Large  cr.Svo.gs.  cl. 
"  This  book  must  prove  of  great  value  to  the  student.  We  have  no  hesitation  in  recommend- 
ing it,  feeling  assured  that  it  will  more  than  repay  a  careful  sludy."— Mechanical  World. 

"  A  most  useful  and  well  arranged  book.  We  can  strongly  recommend  it  as  a  carefuUy-written 
and  valuable  text-book.  It  enjoys  a  weU-deserved  repute  among  SMXie.yozi,"  —Builder. 

"  This  volume  cannot  fail  to  prove  of  the  utmost  practical  utility.  It  may  be  safely  recommenced 
to  all  students  who  aspire  to  become  clean  and  expert  surveyors." — Mining  yournaU 

Field-BooTc  for  Engineers.  - 

THE  ENGINEER'S,  MINING  SURVEYOR'S,  AND  CON- 
TRA CTOR  'S  FIELD-BOOK.  Consisting  of  a  Series  of  Tables,  with  Rules, 
Explanations  of  Systems,  and  use  of  Theodolite  for  Traverse  Surveying  and 
Plotting  the  Work  with  minute  accuracy  by  means  of  Straight  Edge  and  Set 
Square  only  ;  Levelling  with  the  Theodolite,  Casting-out  and  Reducing 
Levels  to  Datum,  and  Plotting  Sections  in  the  ordinary  manner;  setting-out 
Curves  with  the  Theodolite  by  Tangential  Angles  and  Multiples,  with  Right 
and  Left-hand  Readings  of  the  Instrument:  Setting-out  Curves  without 
Theodolite,  on  the  System  of  Tangential  Angles  by  sets  of  Tangents  and  Off- 
sets ;  and  Earthwork  Tables  to  80  feet  deep,  calculated  for  every  6  inches  in 
depth.   By  W.  D.  Haskoll,  C.E.   Fourth  Edition,  Crown  8vo,  12s.  cloth. 

' '  The  book  is  very  handy ;  the  separate  tables  of  sines  and  tangents  to  every  minute  will  make 
It  useful  for  many  other  purposes,  the  genuine  traverse  tables  existing  all  the  same." — Athenaum. 

"Every  person  engaged  in  en^neering  field  operations  will  estimate  the  Importance  of  such  a 
work  and  the  amount  of  valuable  time  which  will  be  saved  by  reference  to  a  set  of  reliable  tables 
prepared  with  the  accuracy  and  fulness  of  those  given  in  this  volume." — Railway  News, 

IjCV  el/ling . 

A  TREATISE  ON  THE  PRINCIPLES  AND  PRACTICE  OP 
LEVELLING,  Showing  its  Application  to  purposes  of  Railway  and  Civi) 
Engineering,  in  the  Construction  of  Roads;  with  Mr.  Telford's  Rules  for  the 
same,  By  Frederick  W.  Simms,F.G.S.,  M.Inst. C.E.  Seventh  Edition,  with 
the  additionof  Law's  Practical  Examples  for  Setting-out  Railway  Curves,  and 
Trautwine's  Field  Practice  of  Laying-out  Circular  Curves,  With  7  Plates 
aird  numerous  Woodcuts.  8vo,  8i.  &d.  cloth,  Trautwine  on  Curves 

may  be  had  separate,  3s. 

"  The  text-book  on  levelling  In  most  of  our  engineering  schools  and  colleges."— Jffwf^'n"''' 
"  The  publishers  have  rendered  a  substantial  service  to  the  profession, especially  to  the  younger 
members,  by  bringing  out  the  present  edition  of  Mr.  Simms's  useful  \fot)L,"—  lingitieer. 
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Trigonometrical  Surveying, 

AN  OUTLINE  OF  THE  METHOD  OF  CONDUCTING  A 
TRIGONOMETRICAL  SURVEY,  for  the  Formation  of  Geographical  and 
Topographical  Maps  and  Plans,  Military  Reconnaissance,  Levelling,  &c.,  with 
Useful  Problems,  Formulae,  and  Tables.  By  Lieut.-General  Frome,  R,E. 
Fourth  Edition,  Revised  and  partly  Re- written  by  Major  General  Sir  Charles 
Warrbn,  G.C.M.G.,  R.E.  With  19  Plates  and  115  Woodcuts,  Royal  8vo,  16s. 
cloth. 

"The  staple  fact  that  a  fourth  edition  has  been  called  for  Is  the  best  testtoony  to  Its  merits. 
No  words  of  praise  from  us  can  strengthen  the  position  so  well  and  so  steadily  maintained  by  this 
work.  Sir  Charles  Warren  has  revised  the  entire  work,  and  made  such  additions  as  were  necessary 
to  bring  every  portion  of  the  contents  up  to  the  present  da.te."— Broad  Arrow, 

Field  Fortification, 

A  TREATISE  ON  FIELD  FORTIFICATION,  THE  ATTACK 
OF  FORTRESSES,  MILITARY  MINING,  AND  RECONNOITRING.  By 
Colonel  I.  S.  Macaulay,  late  Professor  of  Fortification  in  the  R.M.A.,  Wool- 
wich. Sixth  Edition.  Crown  8vo,  with  separate  Atlas  of  la  Plates,  12s.  cloth. 

Tunnelling. 

PR  A  CTICA  L  TUNNELLING.  Explaining  in  detail  the  Setting. 

out  of  the  works,  Shaft-sinking  and  Heading-driving,  Ranging  the  Lines  and 
Levelling  underground,  Sub-Excavating,  Timbering,  and  the  Construction 
of  the  Brickwork  of  Tunnels,  with  the  amount  of  Labour  required  for,  and  the 
Cost  of,  the  various  portions  of  the  work.  By  Frederick  W.  Simms,  F.G.S., 
M.Inst.C.E.  Third  Edition,  Revised  and  Extended  by  D.  Kinnear  Clark, 
M.Inst.  C.E.  Imperial  8vo,  with  ai  Folding  Plates  and  numerous  Wood 
Engravings,  30s.  cloth, 

"  The  estimation  in  which  Mr.  Slmms's  book  on  tunnelling  has  been  held  for  over  thirty  years 
cannot  be  more  truly  expressed  than  in  the  words  of  the  late  Prof.  Rankine : — '  The  best  source  of  in- 
formation or  the  subject  of  tunnels  is  Mr.F.W.  Simms'swork  on  Practical  Tunnelling.'" — Architect. 

"  It  has  been  regarded  from  the  first  as  a  text-book  of  the  subject.  .  .  .  Mr.  Clark  has  added 
Immensely  to  the  value  ol  the  book." — Engineer. 

Tramways  and  their  Working, 

TRAMWAYS  :  THEIR  CONSTRUCTION  AND  WORKING. 
Embracing  a  Comprehensive  History  of  the  System  ;  with  an  exhaustive 
Analysis  of  the  various  Modes  of  Traction,  including  Horse-Power,  Steam, 
Cable  Traction,  Electric  Traction,  &c.;  a  Description  of  the  Varieties  of  Roll- 
ing Stock ;  and  ample  Details  of  Cost  and  Working  Expenses,  New  Edition, 
Thoroughly  Revised,  and  Including  the  Progress  recently  made  in  Tramway 
Construction,  &C.&C.  By  D.  Kinnear  Clark,  M.Inst.C.E.  With  numerous 
Illustrations  and  Folding  Plates.  In  One  Volume,  8vo,  700  pages,  price  about 
25s,  [Nearly  ready. 

"  All  interested  in  tramways  must  refer  to  it,  as  all  railway  engineers  have  turned  to  the  author's 

work  '  Railway  Machinery.' " — Eiigitteer. 

"  An  exhaustive  and  practical  work  on  tramways,  In  which  the  history  of  this  kind  of  locomo. 

tlon,  and  a  description  and  cost  of  the  various  modes  of  laying  tramways,  are  to  be  found."— 

Building  News. 

"  The  best  form  of  rails,  the  best  mode  of  construction,  and  the  best  mechanical  appliances 
are  so  fairly  indicated  in  the  work  under  review,  that  any  engineer  about  to  construct  a  tramway 
will  be  enabled  at  once  to  obtain  the  practical  information  which  will  be  of  most  service  to  him,"— 
A  thenitum, 

Cu/rves,  Tables  for  Setting-out, 

TABLES  OF  TANGENTIAL  ANGLES  AND  MULTIPLES 
for  Setting-out  Curves  from  5  to  200  Radius.  By  Alexander  Beazeley, 
M.Inst.C.E.  Fourth  Edition.  Printed  on  48  Cards,  and  sold  in  a  cloth  box, 
waistcoat-pocket  size,  3s.  6d, 

"  Each  table  is  printed  on  a  small  card,  which,  being  placed  on  the  theodolite,  leaves  the  hands 
free  to  manipulate  the  instrument— no  small  advantage  as  regards  therapidity  of  work."— £'«;pi««r. 

"  Very  handy ;  a  man  may  know  that  all  his  day's  work  must  fall  on  two  of  these  cards,  whicl) 
he  puts  into  his  own  card-case,  and  leaves  the  rest  behind."— A i/unaum. 

Earthwork, 

EARTHWORK  TABLES.  Showing  the  Contents  in  Cubic 
Yards  of  Embankments,  Cuttings,  &c.,  of  Heights  or  Depths  up  to  an 
average  of  80  feet.  By  Joseph  Broadbent,  C.E.,  and  Francis  Campin,  C.E. 
Crown  8vo,  5s.  cloth. 

"  The  way  in  which  accuracy  Is  attained,  by  a  simple  division  of  each  cross  section  Into  three 
elements,  two  in  which  arc  constant  and  one  variable,  is  ingenious.'  —'Atketioeum, 
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Meat,  Expansion  by. 

EXPANSION  OF  STRUCTURES  BY  HEAT.  By  John 
Keily,  C.E.,  late  of  the  Indian  Public  Works  and  Victorian  Railway  Depart- 
ments. Crown  8vo,  3s.  6d.  cloth. 

Summary  of  Contents. 
Section    I.  Formulas  and  Data,  Section    VI,  Mechanical  Force  of 

Section  II.  Metal  Bars.  Heat. 
Section  III.  Simple  Frames.  Section  VII.  Work    of  Expansiom 

Section  IV,  Complex   Frames   and  and  Contraction. 

Plates.  Section  VIII.  Suspension  Bridges. 

Section  V.  Thermal  Conductivity.      Section    IX.  Masonry  Structures. 

"  The  aim  the  author  has  set  before  him,  viz.,  to  show  the  effects  of  heat  upon  metallic  and 
other  structures,  is  a  laudable  one,  for  this  is  a  branch  of  physics  upon  which  the  engineer  or  axchl. 
tect  can  find  but  little  reliable  and  comprehensive  data  in  books." — Builder. 

"  Whoever  is  concerned  to  know  the  effect  of  changes  of  temperature  on  such  structures  as 
suspension  bridges  and  the  like,  could  not  do  better  than  consult  Mr.  Keily's  valuable  and  handy 
exposition  of  the  geometrical  principles  involved  in  these  changes." — Scotsman, 

Earthworic,  Measurement  of. 

A  MANUAL  ON  EARTHWORK.    By  Alex.  J.  S,  Graham, 
C.E,   With  numerous  Diagrams.   Second  Edition.   zSmo,  2S.  6d.  cloth. 
"A  great  amount  of  practical  information,  very  admirably  arranged,  and  available  for  rough 

■Gtlmates,  as  well  as  for  the  more  exact  calculations  required  in  the  engineer's  and  coutractor'i 

offices.  "—./lr/wa». 

Strains  In  Ironwork. 

THE  STRAINS  ON  STRUCTURES  OF  IRONWORK;  with 
Practical  Remarks  on  Iron  Construction.    By  F.  W,  Sheilds,  M,Inst,C.Ei 
Second  Edition,  with  5  Plates.   Royal  8vo,  5s.  cloth. 
The  student  cannot  find  a  better  little  book  on  this  subject."— £n£'ineer. 

Cast  Iron  and  otJier  Metals,  Strength  of. 

A  PRACTICAL  ESSAY  ON  THE  STRENGTH  OF  CAST 
IRON  AND  OTHER  METALS.  By  Thomas  Tredgold,  C.E.  Fifth 
Edition,  including  Hodgkinson's  Experimental  Researches.   8vo,  12s,  cloth. 

Oblique  Arches. 

A  PRACTICAL  TREATISE  ON  THE  CONSTRUCTION  OF 
OBLIQUE  ARCHES.  By  John  Hart.  Third  Edition,  with  Plates.  Im- 
perial  ovo,  8s.  cloth. 

Girders,  Strength  of. 

GRAPHIC  TABLE  FOR  FACILITATING  THE  COMPUTA- 
TION OF  THE  WEIGHTS  OF  WROUGHT  IRON  AND  STEEL 
GIRDERS,  etc.,  for  Parliamentary  and  other  Estimates.  By  J.  H.  Watson 
Buck,  M.Inst.C.E.  On  a  Sheet,  2s.  6rf. 

Water  Supply  and  Water-Works. 

A  PRACTICAL  TREATISE  ON  THE  WATER  SUPPLY 
OF  TOWNS  AND  THE  CONSTRUCTION  OF  WATER-WORKS.  By 
W.  K.  Burton,  A.M.InstC.E.,  Professor  of  Sanitary  Engineering  in  the 
Imperial  University,  Tokyo,  Japan,  and  Consulting  Engineer  to  the  Tokyo 
Water- Works.  With  an  Appendix  on  Water- Works  In  Countries  subject 
to  Earthquakes,  by  John  Milne,  F.R.S.,  Professor  of  Mining  in  the  Impe- 
rial University  of  Japan.   With  numerous  Plates  and  lUusts.    [/«  the  press. 
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MARINE  ENGINEERING,  SHIPBUILDING, 
NAVIGATION,  etc. 

Pocket-BooTcfor  Naval  Architects  and  Shipbuilders. 

THE  NAVAL  ARCHITECT'S  AND  SHIPBUILDER'S 
POCKET-BOOK  of  Formulcz,Rules,andTables,and  MARINE  ENGINEER'S 
AND  SURVEYOR'S  Handy  Book  of  Reference.  By  Clement  Mackrow, 
Member  of  the  Institution  of  Naval  Architects,  Naval  Draughtsman.  Fifth 
Edition,  Revised  and  Enlarged  to  700  pages,  with  upwards  of  300  Illustra- 
tions, Fcap.,  i2i.  6d.  strongl>  bound  in  leather. 

Summary  of  Contents. 
Signs  and  Symbols,  Decimal  Frac- 
tions.—  Trigonometry.  —  Practical 
Geometry.  —  Mensuration.  —  Cen- 
tres and  Moments  of  Figures. — 
Moments  of  Inertia  and  Radii  of 
Gyration.  —  Algebraical  Expres- 
sions for  Simpson's  Rules. — Me- 
chanical Principles.  —  Centre  of 
Gravity. — Laws  of  Motion. — Dis- 
placement, Centre  of  Buoyancy. — 
Centre  of  Gravity  of  Ship's  Hull. 
— Stability  Curves  and  Metacen- 
tres. — Sea  and  Shallow-water 
Waves. — Rolling  of  Ships. — Pro- 
pulsion and  Resistance  of  Vessels. 
— Speed  Trials. — Sailing,  Centre 
of  Effort.— Distances  down  Rivers, 
Coast  Lines. — Steering  and  Rud- 
ders of  Vessels. — Launching  Cal- 
culations AND  Velocities. — Weight 
of  Material  and  Gear. — Gun  Par- 
ticulars AND  Weight. — Standard 
Gauges. — Riveted  Joints  and  Rivet- 
ing.— Strength  and  Tests  of  Mate- 
rials. —  Binding  and  Shearing 
Stresses,  etc. — Strength  of  Shaft- 
ing, Pillars,  Wheels,  etc.  —  Hy- 
draulic Data,  etc. — Conic  Sections, 
Catenarian  Curves.— Mechanical 
Powers,  Work. —  Board  of  Trade 
Regulations  for  Boilers  and  En- 
gines.— Board  of  Trade  Regula- 


for  Boilers.— Lloyd's  Weight  of 
Chains.— Lloyd's  Scantlings  for 
Ships.— Data  of  Engines  and  Ves- 
sels. -  Ships'  Fittings  and  Tests. — 
Seasoning  Preserving  Timber.— 
Measurement  of  Timber. — Alloys, 
Paints,  Varnishes.  —  Data  for 
Stowage. — Admiralty  Transport 
Regulations.  —  Rules  for  Horse- 
power, Screw  Propellers,  etc. — 
Percentages  for  Butt  Straps,  etc. 
— Particulars  of  Yachts.— Masting 
and  Rigging  Vessels. — Distances 
of  Foreign  Ports.  —  Tonnage 
Tables.  —  Vocabulary  of  French 
AND  English  Terms.  —  English 
Weights  and  Measures. — Foreign 
Weights  and  Measures. — Decimal 
Equivalents.  —  Foreign  Money. — 
Discount  and  Wage  Tables.— Use- 
ful Numbers  and  Ready  Reckoners 
— Tables  of  Circular  Measures. — 
Tables  of  Areas  of  and  Circum- 
ferences OF  Circles. — Tables  of 
Areas  of  Segments  of  Circles. — 
Tables  of  Squares  and  Cubes  and 
Roots  of  Numbers.  —  Tables  of 
Logarithms  of  Numbers. —  Tables 
of  HyperbolicLogarithms. — Tables 
OF  Natural  Sines,  Tangents,  etc. — 
Tables  of  Logarithmic  Sines, 
Tangents,  etc. 


TiONS  for  Ships. — Lloyd's  Rules 

"  In  these  days  of  advanced  knowledge  a  work  like  this  is  of  the  greatest  value.  It  contains  a 
vast  amount  of  information.  We  unhesitatingly  say  that  it  is  the  most  valuable  compilation  for  its 
specific  iDurpose  that  has  ever  been  printed.  No  naval  architect,  engineer,  surveyor,  or  seaman, 
wood  or  iron  shipbuilder,  can  afford  to  be  without  this  work."— jVaiiticai  Magazine. 

"Should  be  used  by  all  who  are  engaged  in  the  construction  or  designs  of  vessels.  .  .  .Will 
be  found  to  contain  the  most  useful  tables  and  formulae  required  by  shipbuilders,  carefully  collected 
from  the  best  authorities,  and  put  together  in  a  popular  and  simple  form." — Engineer. 

"The  professional  shipbuilder  has  now,  in  a  convenient  ana  accessible  form,  reliable  data  for 
solving  many  of  the  numerous  problems  that  present  themselves  in  the  course  of  his  work."— 

"  There  is  no  doubt  that  a  pocket-book  of  this  description  must  be  a  necessity  m  the  ship- 
building trade.  .  .  .  The  volume  contains  a  mass  of  useful  information  clearly  expressed  and 
presented  in  a  handy  Sorm."— Marine  Engineer. 

Marine  Engineering. 

MARINE  ENGINES  AND  STEAM  VESSELS  (A  Treatise 
on).  By  Robert  Murray,  C.E.  Eighth  Edition,  thoroughly  Revised,  with 
considerable  Additions  by  the  Author  and  by  George  Carlisle,  C.E., 
^Senior  Surveyor  to  the  Board  of  Trade  at  Liverpool.  lamo,  5s.  cloth  boards. 
"  Well  ad.-ipted  to  give  the  young  steamship  engineer  or  marnie  engine  and  boiicr  maker  a 

eeneral  Introduction  into  his  practical  vinr\!..''—Merl:anical  ll'orld. 

■  ">,  ''"'^  """■""e'lly  revised  edition  will  continue  to  be  as  popular  n  the  '  Jture 

as  It  has  been  in  the  past,  as,  for  its  size,  it  contains  more  useful  information  than  any  siraiUr 

UeaXKe."— Industries. 

"  As  a  compendious  and  useful  guide  to  engineers  of  our  mercantile  .ind  royal  naval  services, 
■we  should  say  it  cannot  be  surpassed."— /y/aVi/iz/^r  News. 

The  information  given  is  both  sound  and  sensible,  and  well  qualified  to  direct  young  sea- 

f;oing  hands  on  the  straight  road  to  the  extra  chici's  certificate.  .  .  .  Most  useful  to  survcj  ors, 
nspectors,  draughtsmen,  and  young  engineers."— C/oj^'otv  Herald. 
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Pochet-Booh  for  Marine  Engineers, 

A   POCKET-BOOK  OF   USEFUL    TABLES   AND  FOR. 
MULM  FOR  MARINE  ENGINEERS.    By  Frank  Proctor,  A,I.N.A. 
Third  Edition.   Royal  32mo,  leather,  gilt  edges,  with  strap,  45. 
"We  recommend  it  to  our  readers  as  going  far  to  supply  a  long-felt  v/dint."— Naval  Science. 
"A  most  useful  companioa  to  £iU  marine  engineers." — Untied  Service  Gazette. 

Introduction  to  Marine  Engineering. 

ELEMENTARY  ENGINEERING  :  A  Manual  for  Young  Marine 
Engineers  and  Apprentices.  In  the  Form  of  Questions  and  Answers  on 
Metals,  Alloys,  Strength  of  Materials,  Construction  and  Management  ot 
Marine  Engines  and  Boilers,  Geometry,  &c.  &c.  With  an  Appendix  of  Useful 
Tables.  By  John  Sherren  Brewer,  Government  Marine  Surveyor,  Hong- 
kong.  Second  Edition,  Revised.    Small  crown  8vo,  2s.  cloth. 

*'  Contains  much  valuable  information  for  the  class  for  whom  it  is  intended,  especially  in  the 
chapters  on  the  management  of  boilers  and  engines." — Nautical  Ma,^a::ine, 

"  A  useful  introduction  to  the  more  elaborate  text-books." — Scotsman. 

"  To  a  student  who  has  the  requisite  desire  and  resolve  to  attain  a  ttiorough  knowledge,  Mr, 
Brewer  o£fers  decidedly  useful  help."  —Atheiiaum, 

Navigation. 

PRACTICAL  NAVIGATION.  Consisting  of  The  S.\ilor's 
Sea-Book,  by  James  Greenwood  and  W.  H.  Rosser;  together  with  the 
requisite  Mathematical  and  Nautical  Tables  for  the  Working  of  the  Problems, 
by  Henry  Law,  C.E.,  and  Professor  J.  R.  Young.  Illustrated,  izmo,  7s, 
strongly  half-bound. 

Drawing  for  Marine  Engineers. 

LOCKI'E'S  MARINE  ENGINEER'S  DRAWING  -  BOOK. 
Adapted  to  the  Requirements  of  the  Board  of  Trade  Examinations.  By 
John  Lockie,  C.E.  With  22  Plates,  Drawn  to  Scale.  Royal  3vo,  3s.  6d. 
cloth. 

"  The  student  who  learns  from  these  drawings  will  have  nothing  to  unlearn." — Engineer. 
"  The  examples  chosen  are  essentially  practical,  and  are  such  as  should  prove  of  service  to 
engineers  generally,  while  admirably  fulfilling  their  specific  purpose." — Mechanical  H^orld. 

SailmaJcing. 

THE  ART  AND  SCIENCE  OF  SAILMAKING.  By  Samuel 
B.  Sadler,  Practical  Sailmaker,  late  in  the  employment  of  Messrs.  Ratsey 
and  Lapthorne,  of  Cowes  and  Gosport.  With  Plates  and  other  Illustrations. 
Small  4to,  12s.  6d.  cloth. 

Summary  of  Contents. 


Chap.  I.  The  Materials  used  and 
THEIR  Relation  to  Sails. — II.  On 
the  Centre  of  Effort. — III.  On 
Measuring.— IV.  On  Drawing.— V. 
On  the  Number  of  Cloths  required. 


-VI.  On  Allowances. — VII.  Calcu- 
lation of  Gores. — VIII.  On  Cutting 
Out.— IX.  On  Roping.— X.  On  Dia- 
gonal-Cut Sails. — XI.  Concluding 
Remarks. 


"  This  work  is  very  ably  written,  and  is  illustrated  by  diagrams  and  carefuUs'- worked  calcula- 
tions. The  work  should  be  in  the  hands  of  every  sailmaker,  whetlier  employer  or  employed,  as  it 
cannot  fail  to  assist  tliem  in  the  pursuit  of  their  important  avocations."— /i/s  o/'W-'u'-/!!'  Herald. 

"  This  extremely  practical  work  gives  a  complete  education  in  all  the  branches  of  the  manu- 
facture, cutting  out,  roping,  seaming,  and  goring.  It  is  copiously  illustrated,  and  will  form  a  first- 
rate  text-book  and  euide."—/'»r^««i""'A  J^i'""-  .....  ^  r  -1 
"  The  author  of  this  work  has  rendered  a  distmct  ser\'ice  to  all  mterested  m  the  art  ol  sail- 
making.  The  subject  of  which  he  treats  is  a  congenial  one.  Mr.  Sadler  is  a  practical  sailmaker, 
and  has  devoted  years  of  careful  observation  and  study  to  the  subject ;  and  the  results  of  the 
experience  thus  gained  he  has  set  forth  in  the  volume  before  us."—SieanisAip. 

Chain  Cables. 

CHAIN  CABLES  AND  CHAINS.  Comprising  Sizes  and 
Curves  of  Links,  Studs,  &c.,  Iron  for  Cables  and  Chains,  Chain  Cable  and 
Chain  Making,  Forming  and  Welding  Links,  Strength  of  Cables  and  Chains, 
Certificates  for  Cables,  Marking  Cables,  Prices  of  Chain  Cables  and  Chains, 
Historical  Notes,  Acts  of  Parliament,  Statutory  Tests,  Charges  for  Testing, 
List  of  Manufacturers  of  Cables,  &c.  &c.  By  Thomas  W.Traill,  F.E.R.N.. 
M  Inst  C.E.,  Engineer  Surveyor  in  Chief,  Board  of  Trade,  Inspector  of 
Chain  Cable  and  Anchor  Proving  Establishments,  and  General  Superin- 
tendent,  Lloyd's  Committee  on  Proving  Establishments.  With  numerous 
Tables,  Illustrations  and  Lithographic  Drawings.     Folio,  £a  2S.  cloth, 

^t  contails^a°vasf  amotmt  of  valuable  Information.  Nothing  seems  to  bo  wanting  to  make  it 
a'completc  and  standard  work  of  reference  on  the  subject."— A^au/Ku;  Macaxuu, 
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MINING  AND  METALLURGY, 

Mining  3Iachinery.  ,         .  ^    ,.  , 

MACHINERY  FOR  METALLIFEROUS  MINES:  A  Practical 
Treatise  for  Mining  Engineers,  Metallurgists,  and  Managers  of  Mines  By 
E.  Henry  Davies,  M.E.,  F.G.S.  Crown  8vo,  580  pp.,  with  upwards  of  300 
Illustrations,  I2S.  6rf.  cloth.  ^      ^       [Just  pubhshed. 

"  Mr.  Davies,  in  this  handsome  volume,  has  done  the  advanced  student  and  the  manager  of 
mines  good  seirice.  Ahnost  every  kind  of  machinery  in  actual  use  is  carefully  described,  and  the 
woodcuts  and  plates  are  good." — Atkenaum.  ..   ..u   „  „c 

"  From  cover  to  cover  the  work  exhibits  all  the  same  characteristics  which  excite  the  confi- 
dence and  attract  the  attention  of  the  student  as  he  peruses  the  hrst  pasfe.  The  work  may  safely 
be  recommended.  By  its  publication  the  literature  connected  with  the  industry  will  be  enriched, 
and  the  reputaticn  of  Its  author  enhanced." — Milling  Journal.  . 

"  Mr.  Davies  has  endeavoured  to  bring  before  his  readers  the  best  of  everythmg  in  m-dern 
■  aiining  appliances.    His  work  carries  internal  evidence  of  the  author's  impartiality,  and  this  con- 
stitutes one  of  the  great  merits  of  the  book.     Throusihout  his  work  the  criticisms  are  based  on  his 
own  or  other  reliable  experience.'  —Iron  and  Steel  Trades'  yournal.  .  . 

"  The  work  deals  with  nearly  every  class  of  machinery  or  apparatus  likely  to  be  met  with  or 
required  in  connection  with  metalliferous  mining,  and  is  one  which  we  have  every  confidence  in 
recommending." — Prac'ical  Engineer. 

Metalliferoxis  Minerals  and  Mining. 

A  TREATISE  ON  METALLIFEROUS  MINERALS  AND 
MINING.  By  D.  C.  Davies,  F.G.S. ,  Mining  Engineer,  &c..  Author  of  "A 
Treatise  on  Slate  and  Slate  Quarrying."  Fifth  Edition,  thoroughly  Revised 
and  much  Enlarged,  by  his  Son,  E.  Henry  Davies,  M.E.,  F.G.S.  With  about 
150  Illustrations.    Crown  Svo,  12s.  M.  cloth, 

"Neither  the  practical  miner  nor  the  general  reader  interested  In  mines  can  have  a  better  book 
tot  his  companion  and  his  guide." — Mining-  yonrnal.  lAfiniitg  IVorld, 

"We  are  doing  our  readers  a  service  in  cailine;  their  attention  to  this  valuable  work." 

"  A  book  that  will  .lot  only  be  useful  to  the  geologist,  the  practiced  miner,  and  the  metallurgist 
but  also  very  interesting  to  the  general  public." — Iron.  >■  ■ 

"  As  a  history  of  the  present  state  of  mining  throughout  the  world  this  book  has  a  real  value 
»nd  it  supplies  an  actual  want." — Athenaum. 

Earthy  Minerals  and  Mining, 

A  TREATISE  ON  EARTHY      OTHER  MINERALS  AND 
MINING.    By  D.  C.  Davies,  F.G.S.,  Author  of  "  Metalliferous  Minerals," 
&c.   Third  Edition,  revised  and  Enlarged,  by  his  Son,  E.  Henry  Davies, 
M.E.,  F.G.S.    With  about  100  Illustratinn?.    Crown  Svo,  12s.  6d.  cloth, 
"  We  do  not  remember  to  have  met  with  any  English  work  on  mining  matters  that  contains 

ttie  same  amount  of  information  packed  in  equally  convenient  form." — Academy, 

"  We  should  be  inclined  to  rank  it  as  among  the  very  best  of  the  handy  technical  and  trades 

manuals  which  have  recently  appeared."— Britisk  Quarterly  Revie-w, 

Metalliferous  Mining  in  the  United  Kingdom, 

BRITISH  MINING :  A  Treatise  on  the  History ,  Discovery ,  Practical 
Development,  and  Future  Prospects  of  Metalliferous  Mines  in  the  United  King- 
dom. By  Robert  Hunt,  F.R.S.,  Editor  of  "  Ure's  Dictionary  of  Arts, 
Manufactures,  and  Mines,"  &c.  Upwards  of  950  pp.,  with  230  Illustrations. 
Second  Edition,  Revised.    Super-royal  8vo,  £2  2S.  cloth. 

"  One  of  the  most  valuable  works  of  reference  ot  modem  times.  Mr.  Hunt,  as  Keeper  of  Mining 
Records  of  the  United  Kingdom,  has  had  opportunities  for  such  a  task  not  enjoyed  by  anyone  else 
and  has  evidently  made  the  most  of  them.  .  .  .  The  language  and  style  adopted  are  good,  and 
the  treatment  of  the  various  subjects  laborious,  conscientious,  and  scientific." — Engineering, 

"The  book  is,  in  fact,  a  treasure-house  of  statistical  information  on  raining  subjects,  and  we 
know  of  no  other  work  embodying  so  great  a  mass  of  matter  of  this  kind.   Were  this  the  only 
merit  of  Mr.  Hunt  s  volume,  it  would  be  sufficient  to  render  it  indispensable  in  the  library  o( 
everyone  interested  in  the  development  of  the  mining  and  metallurgiccil  industries  of  this  country. 
— Athenaum, 

"  A  mass  of  Information  not  elsewhere  available,  and  of  the  greatest  value  to  those  who  may 
be  Interested  in  our  great  minercd  industries." — Engineer, 

Underground  Pumping  Machinery, 

MINE  DRAINAGE.  Being  a  Complete  and  Practical  Treatise 
on  Direct-Acting  Underground  Steam  Pumping  Machinery,  with  a  Descrip- 
tion of  a  large  number  of  the  best  known  Engines,  their  General  Utility  and 
the  Special  Sphere  of  their  Action,  the  Mode  of  their  Application,  and 
their  merits  compared  with  other  forms  of  Pumping  Machinery.  By  Stephen 
MicHELL.  Svo,  15s.  cloth. 

"  Will  be  highly  esteemed  by  colliery  owners  a.id  lessees,  mining  engineers,  and  students 
generally  who  require  to  be  acquainted  with  the  best  means  of  securing  the  drainage  of  mines.  It 
Is  a  most  valuable  work,  and  stands  almost  alone  in  the  literature  of  steam  pumping  machinery,"— 
Colliery  Guardian. 

"  Much  valuable  Information  Is  given,  so  that  the  book  Is  thoroughly  worthy  of  an  extensive 
circulation  amongst  practical  men  and  purchasers  of  machinery,"— ^intnir  youmaU, 
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Prospecting  for  Gold  and  other  Metals, 

THE  PROSPECTOR'S  HANDBOOK:  A  Guide  for  the  Pro- 
spector and  Traveller  in  Search  of  Metal-Bearing  or  other  Valuable  Minerals. 
By  J.  W.  Anderson,  M.A.  (Camb.),  F.R.G.S.,  Author  of  "Fiji  and  New 
Caledonia."  Fifth  Edition,  thoroughly  Revised  and  Enlarged.  Small 
crown  8vo,  3s.  6d.  cloth. 

"Will  supply  a  much  felt  want,  especially  among  Colonists,  In  whose  way  are  so  often  thrown 
many  mineralogical  specimens  the  value  of  which  it  is  difficult  to  ielermme."—F.nffinur. 

"How  to  find  commercial  minerals,  and  how  to  identify  them  when  they  are  found,  are  Urn 
leading:  points  to  which  attention  is  directed.  The  author  has  managed  to  pack  as  much  practrcad 
detail  mto  his  pages  as  would  supply  material  for  a  book  three  times  its  size."— Mining  yourtiai. 

Mining  Notes  and  Formulae, 

NOTES  AND  FORMULAE  FOR  MINING  STUDENTS.  By 
John  Herman  Merivale,  M.A.,  Certificated  Colliery  Manager,  Professor  o? 
Mining  in  the  Durham  College  of  Science,  Newcastle-upon-Tyne.  Third 
Edition,  Revised  and  Enlarged.    Small  crown  8vo,  as.  6d.  cloth. 

"  Invaluable  to  anyone  who  is  working  up  for  an  examination  on  mining  subjects."— and 
Coal  Trades  Review. 

"  The  author  has  done  his  work  In  an  exceedingly  creditable  manner,  and  has  produced  a  book 
that  will  be  of  service  to  students,  and  those  who  are  practically  engaged  in  mining  operations."— 
Enj^ineer 

Sandybook  for  Miners. 

THE  MINER'S  HANDBOOK  :  A  Handy  Book  of  Reference  on 
the  Subjects  of  Mineral  Deposits,  Mining  Operations,  Ore  Dressing,  &c. 
For  the  Use  of  Students  and  others  interested  in  Mining  matters.  Compiled 
by  John  Milne,  F.R  S.,  Professor  of  Mining  in  the  Imperial  University  ot 
Japan.    Revised  Edition.    Fcap.  8vo,  7s.  6rf.  leather.  [Just  publtshed. 

"  Professor  Milne's  handbook  is  sure  to  be  received  with  favour  by  all  connected  with  mining, 
and  will  be  extremely  popular  among  students." — Athenaiim. 

Miners'  and  Metallurgists'  PocJcet-BooTc. 

"  A  POCKET-BOOK  FOR  MINERS  AND  METALLURGISTS. 
Comprising  Rules,  Formulas,  Tables,  and  Notes,  for  Use  in  Field  and  OflSce 
Work.  By  F.  Danvers  Power,  F.G.S.,  M.E.  Fcap.  8vo,  gs.  leather,  gilt 
edges. 

"  This  excellent  book  is  an  admirable  example  of  its  kind,  and  ou^ht  to  find  a  large  sale 
amongst  English-speaking  prospectors  and  mining  engineers." — Eii^ritteeritig; 

•*  Miners  and  metallurgists  will  find  in  this  work  a  useful  vade-mecum  containing  a  mass  oi 
rules,  formute,  tables,  and  various  other  information,  the  necessity  for  reference  to  which  occurs  it> 
their  daily  duties."— 

Mineral  Surveying  and  Valuing. 

THE  MINERAL  SURVEYOR  AND  VALUER'S  COMPLETE 
GUIDE,  comprising  a  Treatise  on  Improved  Mining  Surveying  and  the  Valua- 
tion of  Mining  Properties,  with  New  Traverse  Tables.  By  Wm.  Lintern, 
Third  Edition,  Enlarged.    lamo,  4s.  cloth. 

"Mr.  Lintem's  book  forms  a  valuable  and  thoroughly  trustworthy  guide."— />-»«  and  Coal 
Trades  Review, 

Asbestos  and  its  Uses. 

ASBESTOS :  Its  Properties,  Occurrence,  and  Uses.     With  some 
Account  of  the  Mines  of  Italy  and  Canada.    By  Robert  H.  Jones.  Witb 
Eight  Collotype  Plates  and  other  Illustrations.    Crown  8vo,  i«.  6d.  cloth. 
"An  interesting  and  invaluable  work." — Colliery  Guardian, 

Explosives. 

A  HANDBOOK  ON  MODERN  EXPLOSIVES.  Being  a 
Practical  Treatise  on  the  Manufacture  and  Application  of  Dynamite,  Gun- 
Cotton,  Nitro-Glycerine,  an4  other  Explosive  Compounds.  Including  the 
Manufacture  of  Collodion-Cotton.  By  M.  Eissler,  Mining  Engmeer  and 
Metallurgical  Chemist,  Author  of  "  The  Metallurgy  of  Gold,"  "  The  Metal- 
lurgy of  Silver,"  &o,   With  about  100  Illusts.    Crown  8vo,  los.  M,  cloth. 

"  Useful  not  only  to  the  miner,  but  also  to  officers  o(  both  services  to  whom  blasting  and  the 
use  of  explosives  generally  may  M  any  lime  become  a  necessary  auxiliary."— jVo/K^vr. 

"  A  v<"ritable  mine  ofinformalion  on  the  subject  of  explosives  employed  for  mUitary,  mmtng, 
and  blasting  purposes."— /^>vn)'  and  Navy  Gaaelle, 
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Colliery  Management. 

THE  COLLIERY  MANAGER'S  HANDBOOK :  A  Compre- 
hensive Treatise  on  the  Laying-out  and  Working  of  Collieries,  Designed  as 
a  Book  of  Reference  for  Colliery  Managers,  and  for  the  Use  of  Coal-Mining 
Students  preparing  for  First-class  Certificates.  By  Caleb  Pamely,  Mining 
Engineer  and  Surveyor;  Member  of  the  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers  ;  and  Member  of  the  South  Wales  Insti- 
^ute  of  Mining  Engineers.  With  nearly  500  Plans,  Diagrams,  and  other 
Illustrations.  Second  Edition,  Revised,  with  Additions.  Medium  8vo,  about 
700  pages.   Price  £1  55.  strongly  bound. 

Summary  of  Contents. 


Geology.  —  Search  for  Coal. — 
■Mineral  Leases  and  other  Hold- 
ings.— Shaft  Sinking.— Fitting  Up 
CHE  Shaft  and  Surface  Arrange- 
ments.— Steam  Boilers  and  their 
Fittings. — Timbering  and  Walling. 
— Narrow  Work  and  Methods  of 
Working. — Underground  Convey- 
AiJCE. — Drainage. — The  Gases  met 
■^•tTH  in  Mines;  Ventilation. — On 
the  Friction  of  Air  in  Mines. — 


ThePriestman  Oil  Engine;  Petro- 
leum and  Natural  Gas— Surveying 
and  Planning. — Safety  Lamps  and 
Fire- Damp  Detectors.— Sundry  and 
Incidental  Operations  and  Appli- 
ances.— CollieryExplosions. — Mis- 
cellaneous Questions  &  Answers. 

Appendix:  Summary  of  Report  of 
H.M.  Commissioners  on  Accidents 
IN  Mines. 
***  Opinions  of  the  Press. 

"  Mr.  Pamelj' has  not  only  given  us  a  comprehensive  reference  book  of  a  very  higfh  order, 
suitable  to  the  requirements  of  mining  eng  neers  and  colliery  managers,  but  at  the  sime  time  has 
provided  mining  students  with  a  class-book  that  is  as  interesting  «is  it  is  instructive." — Colliery 
Manager, 

"  Mr.  Paraely's  work  is  eminently  suited  to  the  purpose  for  which  it  is  intended— being  clear, 
interesting,  exhaustive,  rich  in  detail,  and  up  to  date,  giving  descriptions  of  the  very  latest 
■machines  m  every  department.  ...  A  mining  engineer  could  scarcely  go  wrong  who  followed 
Uhis  work." — Colliery  Guardian. 

"This  is  the  most  complete  'all  round'  work  on  coal-mining  published  in  the  English 
tanguage.  .  .  .  No  library  of  coal-mining  books  is  complete  without  it." — Colliery  Engineer 
(Scranton,  Pa.,  U.S.A.). 

"  Mr.  Pamely's  work  is  in  all  respects  worthy  of  our  admiration.  No  person  in  any  responsible 
position  connected  with  mines  should  be  without  a  copy." — tVestminster  Review. 

Coal  and  Iron, 

THE  COAL  AND  IRON  INDUSTRIES  OF  THE  UNITED 
KINGDOM,  Comprising  a  Description  of  the  Coal  Fields,  and  of  the 
Principal  Seams  of  Coal,  with  Returns  of  their  Produce  and  its  Distribu- 
tion, and  Analyses  of  Special  Varieties.  Also  an  Account  of  the  occurrence 
of  Iron  Ores  in  Veins"  or  Seams ;  Analyses  of  each  Variety ;  and  a  History  ot 
the  Rise  and  Progress  of  Pig  Iron  Manufacture.  By  Richard  Meade,  Assistant 
Keeper  of  Mining  Records.   With  Maps.   8vo,  £1  8s.  cloth. 

"The  book  is  one  which  must  find  a  place  on  the  shelves  of  all  Interested  In  coal  and  Iron 
pf  oduction,  and  in  the  iron,  steel,  and  other  metallurgical  industries." — Engineer. 

"  Of  this  book  we  may  unreservedly  say  that  it  is  the  best  of  its  class  which  we  have  ever  met. 
...  A  book  of  reference  which  no  one  engaged  in  the  iron  or  coal  tirades  should  omit  from  his 
library." — Iron  and  Coal  Trades  Review, 

Coal  Mining. 

COAL  AND  COAL  MINING:  A  Rudimentary  Treatise  oh.  By 
the  late  Sir  Warington  W.  Smyth,  M.A.,  F.R.S.,  &c..  Chief  Inspector  of  the 
Mines  of  the  Crown.  Seventh  Edition,  Revised  and  Enlarged,  With 
numerous  Illustrations.   i2mo,  4s.  cloth  boards. 

"As  an  outline  is  given  of  every  known  coal-field  In  this  and  other  countries,  as  well  as  of  tha 
jDrincipal  methods  of  working,  the  book  will  doubtless  interest  a  very  large  number  of  readers."— 
Kining  Journal, 

Subterraneous  Surveying. 

SUBTERRANEOUS  SURVEYING,  Elementary  and  Practical 
Treatise  on,  with  and  without  the  Magnetic  Needle.  By  Thomas  Fenwick, 
Surveyor  of  Mines,  and  Thomas  Baker,  C.E.  lUust.  i2mo,  3s.  cloth  boards. 

Chranite  Quarrying. 

GRANITES  AND  OUR  GRANITE  INDUSTRIES.  By 
George  F.  Harris,  F.G.S.,  Membre  de  la  Soci6te  Beige  de  Geologie,  Lec- 
turer on  Economic  Geology  at  the  Birkbeck  Institution,  &c.  With  Illustra- 
tions.  Crown  8vo,  2s.  6d.  cloth. 

"  A  dearly  and  well-written  manual  on  the  granite  Industry,"— 9<:a/jwa«. 
"  An  interesting  work,  which  will  be  deservedly  esteemed.  "—Co//«ry  Guardian. 
"  An  exceedingly  interesting  and  valuable  mono^jraph  on  a  subject  wliich  has  hitherto  received 
tjoaccountably  little  attention  in  the  shape  of  systematic  literary  treatment.  "—iV<J/(wA  Leader. 
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Gold,  Metallurgy  of. 

THE  METALLURGY  OF  GOLD  :  A  Practical  Treatise  on  the 
Metallurgical  Treatment  of  Gold-bearing  Ores.   Including  the  Processes  of 
Concentration  and  Chlorination,  and  the  Assaying,  Melting,  and  Refining  ol 
Gold.  By  M.  Eissler,  Mining  Engineer  and  Metallurgical  Chemist,  formerly 
Assistant  Assayer  of  the  U.  S.  Mint,  San  Francisco.  Third  Edition,  Revised 
and  greatly  Enlarged.   With  187  Illustrations.   Crown  8vo,  12s.  6d.  cloth. 
"This  book  thoroughly  deserves  its  title  of  a  '  Practical  Treatise.'  The  whole  process  of  gold 
milling,  from  the  breaking  of  the  quartz  to  the  assay  of  the  buUion,  is  described  in  clear  and 
orderly  narrative  and  with  much,  but  not  too  much,  fulness  of  detail." — Saturday  Kcview. 

"  The  work  is  a  storehouse  of  information  and  valuable  data,  and  we  strongly  recoiamend  it  to 
an  professional  men  engaged  in  the  gold-mining  industry." — Minitig  Journal, 

Silver,  Metallurgy  of. 

THE  METALLURGY  OF  SILVER  :  A  Practical  Treatise  on 
the  Amalgamation,  Roasting,  and  Lixiviation  of  Silver  Ores.  Including  the 
Assaying,  Melting  and  Refining,  of  Silver  Bullion.  By  M.  Eissler,  Author 
of  "The  Metallurgy  of  Gold,"  &c.  Second  Edition,  Enlarged.  With  150 
Illustrations.   Crown  Svo,  los,  6d.  cloth. 

"  A  practical  treatise,  and  a  technical  work  which  we  are  convinced  win  supply  a  long-felt  want 
amongst  practical  men,  and  at  the  same  time  be  of  value  to  students  and  others  indlrecdy  connected 
with  the  industries." — Minings  Journal. 

*'  From  first  to  last  the  book  is  thoroughly  sound  and  reliable." — Colliery  Guardian. 

"  For  chemists,  practical  miners,  assayers,  and  investors  alike,  we  do  not  know  of  any  work 
on  the  subject  so  bandy  and  yet  so  comprehensive."— C^iJ^-oa/  Herald, 

Lead,  Metallurgy  of. 

THE  METALLURGY  OF  ARGENTIFEROUS  LEAD:  A 
Practical  Treatise  on  the  Smelting  of  Silver-Lead  Ores  and  the  Refining  of 
Lead  Bullion.  Including  Reports  on  various  Smelting  Establishments  and 
Descriptions  of  Modern  Smelting  Furnaces  and  Plants  in  Europe  and 
America.'  By  M.  Eissler,  M.E.,  Author  of  "The  Metallurgy  of  Gold,"  &c. 
Crown  Svo,  400  pp.,  with  183  Illustrations,  12s.  6d.  cloth. 

"  The  numerous  metallurgical  processes,  which  are  fully  and  extensively  treated  of,  embrace 
all  the  stages  experienced  in  the  passage  of  the  lead  from  the  various  natural  states  to  its  issue 
from  the  refinery  as  an  article  of  commerce." — Practical  Eiigincer. 

"  The  present  volume  fully  maintains  the  reputation  of  the  author.  Those  who  wish  to  obtain 
a  thorough  insight  into  the  present  state  of  this  industry  cannot  do  better  than  read  this  volume, 
and  all  mining  engineers  cannot  fail  to  find  many  useful  hints  and  suggestions  in  it."— Jndustrics. 

"  It  is  most  carefully  written  and  illustrated  with  capital  drawings  and  diagrams.  In  fact,  it  is 
the  work  of  an  expert  for  experts,  by  whom  it  will  be  prized  as  an  indispensable  text-book. '— 
Bristol  Mercury. 

Iron,  Metallurgy  of. 

METALLURGY  OF  IRON.  Containing  History  of  Iron  Manu- 
facture, Methods  of  Assay,  and  Analyses  of  Iron  Ores,  Processes  of  Manu- 
facture of  Iron  and  Steel,  &c.  By  H.  Bauerman,  F.G.S.,  A.R.S.M.  With 
numerous  Illustrations.  Sixth  Edition,  Revised  and  Enlarged.  lamo, 
5s.  6d.  cloth. 

"  Carefully  written,  it  has  the  merit  of  brevity  and  conciseness,  as  to  less  important  points, 
while  all  material  matters  are  very  fully  and  thoroughly  entered  uito."—Statidard. 

Iron  3Iining. 

THE  IRON  ORES  OF  GREAT  BRITAIN  AND  IRELAND  : 
Their  Mode  of  Occurrence,  Age,  and  Origin,  and  the  Methods  of  Searching 
for  and  Working  them,  with  a  Notice  of  some  of  the  Iron  Ores  of  Spain. 
By  J.  D.  Kendall,  F.G.S.,  Mining  Engineer.  With  Plates  and  Illustra- 
tions.   Crown  Svo,  i5s.  cloth. 

"  The  author  has  a  thorough  practical  knowledge  of  his  subject,  and  has  Euppk  n;c;itc.l  a  care- 
ful study  of  the  available  literature  by  uu])ublishcd  information  derived  from  his  own  i.btcrvations. 
The  result  is  a  very  useful  volume  w  hich  cannot  fail  to  be  of  value  to  all  interested  in  tlie  iron 
industry  of  the  country."— j 

"  Constitutes  a  systematic  and  careful  account  of  our  present  knowledge  of  the  ongm  and  oc- 
currence of  the  iron  ores  of  Great  Uritain,  and  embraces  a  description  of  llic  means  employed  in 
reaching  and  working  these  ores."—   ,      ..     r  ,  i 

"  M  r.  Kendall  is  a  great  authority  on  this  subject  and  writes  from  pcrson.il  observation.  — 
Colliery  Guardiaji.  ...  ,        ,.        ,  .i.   ^  .  e 

"  Mr  Kendall  s  book  is  thoroughly  well  done.  In  it  there  arc  the  outlines  of  the  histoo'  of 
ore  mining  in  every  centre  and  there  is  everything  that  we  to  know  as  tathe  character  of  Iho 
ores  of  each  tlisirict,  their  coinmcicial  value  and  the  cost  of  working  llicTn.  —Jrcii  and  ^>lc(i 
Trades  Journal, 
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Electrical  Engineering. 

THE  ELECTRICAL  ENGINEER'S  POCKET-BOOK  OF 
MODERN  RULES,  FORMULM,  TABLES,  AND  DATA.  By  H.  R. 
Kempe,  M.Inst.E.E.,  A.M.Inst.C.E.,  Technical  OflBcer,  Postal  Telegraphs, 
Author  of  "  A  Handbook  of  Electrical  Testing,"  &c.  Second  Edition, 
thoroughly  Revised,  with  Additions.  With  numerous  Illustrations.  Royal 
32mo,  oblong,  5s.  leather, 

"  There  is  very  little  in  the  shape  of  formulae  or  data  which  the  electrician  is  likely  to  want 
In  a  hurry  which  cannot  be  found  in  its  pases."— Practical  xingineer. 

"A  very  useful  book  of  reference  for  daily  use  in  practical  electrical  engineering  and  its 
Vcirious  applications  to  the  industries  of  the  present  day."— /?-«». 

"  It  is  the  best  book  of  its  kind."— Electrical  Engineer. 

"Well  arranged  and  compact.  The  '  Electrical  Engineer's  Pocket-Book  '  Is  a  good  one."— 
Electrician. 

"  Strongly  recommended  to  those  engaged  in  the  various  electrical  industries." — EUctricat 
Revierw, 

Electric  Lighting. 

ELECTRIC  LIGHT  FITTING:  A  Handbook  for  Working 
Electrical  Engineers,  embodying  Practical  Notes  on  Installation  Manage- 
ment. By  John  W.  Urquhart,  Electrician,  Author  of  "  Electric  Light,"  &c. 
With  numerous  Illustrations.  Second  Edition,  Revised,  with  Additional 
Chapters.   Crown  8vo,  5s.  cloth. 

"  This  volume  deals  with  what  may  be  termed  the  mechanics  of  electric  lighting,  and  Is 
addressed  to  men  who  are  already  engaged  in  the  work  or  are  training  for  it.  The  work  traverses 
a  great  deal  of  ground,  and  may  be  read  as  a  sequel  to  the  same  author's  useful  work  on  •  Electric 
Light.'  " — Electrician. 

"  This  is  an  attempt  to  state  In  the  simplest  language  the  precautions  which  should  be  adopted 
In  installing  the  electric  light,  and  to  give  information,  for  the  guidance  of  those  who  have  to  run 
the  plant  when  installed.  'The  book  is  well  worth  the  perusal  of  the  workmen  for  whom  it  is 
written." — Electrical  Review. 

"  We  have  read  this  book  with  a  good  deal  of  pleasure.  We  believe  that  the  book  will  be  of 
use  to  practical  workmen,  who  will  not  be  alarmed  by  finding  mathematical  fornml£E  which  they 
are  unable  to  understand." — Electrical  Plant. 

"  Eminently  practical  and  useful.  .  .  .  Ought  to  be  in  the  hands  of  everyone  in  charge  of 
an  electric  light  plant." — Electrical  Engineer, 

"  Mr.  Urquhart  has  succeeded  in  producing  a  really  capital  book,  which  we  have  no  hesitation 
in  recommending  to  the  notice  of  working  electricians  and  electrical  engineers."— y^ecAajJica/ 
World. 

Electric  lAght. 

ELECTRIC  LIGHT :  Its  Production  and  Use.  Embodying  Plain 
Directions  for  the  Treatment  of  Dynamo-Electric  Machines,  Batteries, 
Accumulators,  and  Electric  Lamps.  By  J.  W.  Urquhart,  C.E.,  Author  of 
"Electric  Light  Fitting,"  "Electroplating,"  &c.  Fifth  Edition,  carefully 
Revised,  with  Large  Additions  and  145  Illustrations.  Crown  8vo,  7s.  6J.  cloth. 
"  The  whole  ground  of  electric  lighting  is  more  or  less  covered  and  explained  in  a  very  clear 
and  concise  manner." — Electrical  Review. 

"  Contains  a  good  deal  of  very  interest'ng  information,  especially  in  the  parts  where  the 
author  gives  dimensions  and  working  costs." — Electrical  Engineer. 

"  A  miniature  vade-mecum  of  the  salient  facts  connected  with  the  science  of  electric  light- 
ing."— Electrician. 

"You  cannot  for  your  purpose  have  a  better  book  than  'Electric  Light,' by  Urquhart."— 
Engineer. 

"  The  book  is  by  far  the  best  that  we  have  yet  met  with  on  the  subject." — Athenaum. 

Construction  of  Dynamos. 

DYNAMO  CONSTRUCTION  :  A  Practical  Handbook  for  the  Use 
0/  Engineer  Constructors  and  Electricians-in-Charge,  Embracing  Frame- 
work Building,  Field  Magnet  and  Armature  Winding  and  Grouping,  Com- 
pounding, &c.  With  Examples  of  leading  English,  American,  and  Conti- 
nental Dynamos  and  Motors.  By  J.  W.  Urquhart,  Author  of  "Electric 
Light,"  "  Electric  Light  Fitting,"  &c.  With  upwards  of  100  Illustrations. 
Crown  8vo,  ys.  6rf.  cloth. 

•■  Mr.  Urquhart's  book  is  the  first  one  which  deals  wth  these  matters  in  sucli  a  way  that  the 
engmeenng  student  can  understand  them.  The  book  is  very  readable,  and  the  author  leads  his 
readers  up  to  difficult  subjects  by  reasonably  simple  tests."— Engineering  Kevieiv. 

"  The  .luthor  deals  with  his  subject  m  a  style  so  popular  as'to  make  his  volume  a  handbook  ol 
great  practical  value  to  engineer  contractors  and  electricians  in  charge  of  lighting  installations."— 
Scotsman. 

"  '  Dynamo  Construction '  more  than  sustains  the  high  character  of  the  author's  previous 
publications.  It  is  sure  to  bo  widely  read  by  the  large  and  rapidly  increasing  number  of  practical 
electricians." — Glasirow  Herald. 

"  A  book  for  which  a  demand  has  long  crSsXti.."— Mechanical  Wirld, 
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A  New  Dictionary  of  Electricity. 

THE  STANDARD  ELECTRICAL  DICTIONARY.    A  Popu- 

lar  Dictionary  of  Words  and  Terras  Used  in  the  Practice  of  Electrical  Engi- 
'    neering.  Containing  upwards  of  3,000  Definitions.  ByT.  O'Connor  Sloane, 

A.M.,  Ph.D.,  Author  of  "The  Arithmetic  of  Electricity,"  &c.   Crown  8vo, 

6.^0  pp..  350  Illustrations,  7s.  6d.  cloth.  {Juit  published. 

"  The  work  has  many  attractive  features  in  it,  and  is  beyond  doubt,  a  well  put  together  ana 
useful  publication.  The  amount  of  ground  covered  may  lie  gatliered  from  the  fact  that  in  the 
index  about  3,000  references  will  be  found.  The  inclusion  of  such  comparatively  modem  words 
as  '  impedence,'  'reluctance,'  cic,  shows  that  the  author  has  desired  to  be  up  to  date,  and  indeed 
there  are  other  indications  cif  carefulness  of  compilation.  The  work  is  one  which  does  the  author 
great  credit  and  it  should  prove  of  great  value,  especially  to  students." — KUctrical  Review. 

"  We  have  found  the  book  very  complete  and  reliable,  and  can,  therefore,  commend  it 
heartily." — Mcckaiiical  li  'orld, 

"Very  complete  and  contains  a  large  amount  of  useful  information." — Industries. 

"An  encyclopedia  of  electrical  science  in  the  compass  of  a  dictionary.  The  information 
given  is  sound  and  clear.  The  book  is  well  printed,  well  illustrated,  and  well  up  to  date,  and  may 
be  confidently  rei'ommended." — Builder. 

"  We  hail  the  appearance  of  this  little  work  as  one  which  will  meet  a  want  that  has  been  keenly 
felt  for  some  time.  .  .  .  The  author  is  to  be  congratulated  on  the  excellent  manner  in  which 
he  has  accomplished  his  task." — Practical  Ejigineer. 

"  The  volume  is  excellently  printed  and  illustrated,  and  should  form  part  of  the  library  of 
every  one  who  is  directly  or  indirectly  connected  with  electrical  matters." — Hardware  Trade 
journal. 

Electric  Lighting  of  Ships. 

ELECTRIC  SHIP.LIGHTING  :  A  Handbook  on  the  Practical 
Fitting  and  Running  of  Ship's  Electrical  Plant.  For  the  Use  of  Shipowners 
and  Builders,  Marine  Electricians,  and  Sea-going  Engineers-in-Charge.  By 
J.  W.Urquhart,  C.E.,  Author  of  "Electric  Light,"  &c.  With  88  Illustra- 
tions.   Crown  Svo,  ys.  6J.  cloth. 

"  The  subject  of  ship  electric  lighting  is  one  of  vast  importance  in  these  days,  and  Mr.  Urqu* 
hart  is  to  be  highly  complimented  for  placing  such  a  valuable  work  at  the  service  of  the  practical 
marine  electrician." — TVie  Steamship. 

"  Distinctly  a  book  which  of  its  kind  stands  almost  alone,  and  for  which  there  should  be  a 
demajvi."—£lectrical  Revie'w. 

Electric  lAghting. 

THE  ELEMENTARY  PRINCIPLES  OF  ELECTRIC  LIGHT- 
ING.    By  Alan  A.  Campbell  Swinton,  Associate  I.E.E.    Third  Edition, 
Enlarged  and  Revised.    With  16  Illustrations.   Crown  8vo,  is.  6d.  cloth. 
"Anyone  who  desires  a  short  and  thoroughly  clear  exposition  of  the  elementary  principles  of 
ele:tric  lighting  cannot  do  better  than  read  this  little  voilt.."—Brc^/ord  Observer. 

Dynamic  Electricity. 

THE  ELEMENTS  OF  DYNAMIC  ELECTRICITY  AND 
MAGNETISM.  By  Philip  Atkinson,  A.M.,  Ph.D.,  Author  of  "  Elements 
of  Static  Electricity,"  "  The  Elements  of  Electric  Lighting,"  &c.  &c.  Crown 
Svo,  417  pp.,  with  120  Illustrations,  los.  6d.  cloth. 

Electric  Motors,  &c. 

THE  ELECTRIC  TRANSFORMATION  OF  POWER  and  its 
Application  by  the  Electric  Motor,  including  Electric  Railway  Construction. 
By  P.  Atkinson,  A.M.,  Ph.D.,  Author  of  "  The  Elements  of  Electric  Light- 
ing," &c.    With  96  Illustrations.    Crown  Svo,  7s.  6d.  cloth, 

Dynamo  Construction. 

HOW  TO  MAKE  A  DYNAMO  :  A  Practical  Treatise  for  Amateurs 
Containing  numerous  Illustrations  and  Detailed  Instructions  for  Construct- 
ing a  Small  Dynamo,  to  Produce  the  Electric  Light,  By  Alfred  Crofts. 
Fourth  Edition,  Revised  and  Enlarged.  Crown  Svo,  zs.  cloth. 

"The  instructions  given  In  this  unpretentious  little  book  are  sufficiently  clear  and  explicit  to 
enable  any  amateur  mechanic  possessed  of  average  skill  and  the  usual  tools  to  be  found  in  an 
amateur's  workshop,  to  build  a  practical  dynamo  machine." — Electrician. 

Text  Book  of  Electricity. 

THE  STUDENT'S  TEXT-BOOK  OF  ELECTRICITY.  By 
Henry  M.  Noad,  Ph.D.,  F.R.S.  New  Edition,  carefully  Revised.  With 
Introduction  and  Additional  Chapters,  by  W.  H.  Preece,  M.I.C.E. 
Crown  Svo,  12s.  6d.  cloth, 

EHectricity  9 

A  MANUAL  OF  ELECTRICITY :  Including  Galvanism,  Mag. 
netism,  Dia-Magnetism,  Electro-Dynamics.  By  Henry  M.  Noad,  Ph.D.,  F.R.S. 
Fourth  Edition  (1859).   Svo  £1  4s.  cloth. 
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Suilding  Construction. 

PRACTICAL  BUILDING  CONSTRUCTION :  A  Handbook 
for  Students  Preparing  for  Examinations,  and  a  Book  of  Reference  for 
Persons  Engaged  in  Building.  By  John  Parnell  Allen,  Surveyor,  Lec- 
turer on  Building  Construction  at  the  Durham  College  of  Science,  Newcastle- 
on-Tyne.   Medium  8vo,  450  pages,  with  1,000  Illustrations.   12s.  6d.  cloth. 

[Just  published. 

"  This  volume  is  one  of  the  most  complete  expositions  of  building  construction  we  have  seen, 
[t  contains  all  that  is  necessary  to  prepare  students  for  the  various  examinations  in  building  con- 
struction."—5»!/rfi7i^  News. 

"  The  author  depends  nearly  as  much  on  his  diagrams  as  on  his  type.  The  pages  suggest 
the  hand  of  a  man  of  experience  in  building  operations— and  the  volume  must  be  a  blessing  to 
many  teachers  as  well  as  to  students."— 7"/j«  ^rc/zi^frt. 

'  ■  This  volume  promises  to  be  the  recognised  handbook  in  all  advanced  classes  where  building 
construction  is  taught  from  a  practical  point  of  view.  We  strongly  commend  the  book  to  the 
notice  of  all  teachers  of  building  construction." — Technual  World. 

"  The  work  is  sure  to  prove  a  formidable  rival  to  great  and  small  competitors  alike,  and  bids 
fair  to  take  a  permanent  place  as  a  favourite  students'  text  book.  The  large  number  of  illustra- 
tions deserve  particular  mention  for  the  great  merit  they  possess  for  purposes  of  reference,  in  ex- 
actly corresponding  to  convenient  scales." — jfoiir.  hist.  Brit.  Archts. 

^jt^n/Crctc* 

CONCRETE:  ITS  NATURE  AND   USES.     A  Book  for 

Architects,  Builders,  Contractors,  and  Clerks  of  Works.     By  George  L. 

SuTCLiFFE,  A.R.I.B.A.  350  pages,  with  numerous  Illustrations.    Crown  8vo, 

7s.  6d,  cloth.  IJust  published. 

"  The  author  treats  a  difficult  subject  in  a  lucid  manner.  The  manual  fills  a  long-felt  gap.  It 
is  careful  and  exhaustive  ;  equally  useful  as  a  student's  guide  and  a  architect's  book  of  reference." 
— ^our/tat  of  Royal  Institit.ion  of  British  A  rchitects. 

"  There  is  room  for  this  new  book,  which  will  probably  be  for  some  time  the  standard  work  on 
the  subject  for  a  builder's  purpose." — Glas,^cnu  Herald. 

"  A  thoroughly  useful  and  comprehensive  work." — British  ArLhitect, 

Mechanics  for  Architects, 

THE  MECHANICS  OF  ARCHITECTURE  :  A  Treatise  on 
Applied  Mechanics,  especially  Adapted  to  the  Use  of  Architects.    By  E.  W. 
Tarn,  M.A.,  Author  of  "  The  Science  of  Building,"  &c.    Second  Edition, 
Enlarged.    Illust.  with  125  Diagrams.   Or.  8vo,  ys.  6d.  cloth.  [Jttst  published, 
"  The  book  is  a  very  useful  and  helpful  manual  of  architectural  mechanics,  and  really  contains 
snfficient  to  enable  a  careful  and  painstaking  student  to  grasp  the  principles  bearing  upon  the  ma- 
jority of  building  problems.   .   .   .    Mr.  Tarn  has  added,  by  this  volume,  to  the  debt  of  gratitude 
which  is  owing  to  him  by  architectural  students  for  the  many  valuable  works  which  he  has  pro- 
duced for  their  use." — T/te  Builder. 

"  The  mechanics  in  the  volume  are  really  mechanics,  and  are  harmoniously  wrought  in  with 
the  distinctive  professional  manner  proper  to  the  subject.  The  diagrams  and  type  are  commend- 
ably  clear." — T/ie  Schoolmaster. 

The  New  Builder's  Price  BooTc,  1894:, 

LOCKWOOD'S  BUILDER'S  PRICE  BOOK  FOR  1894.  A 
Comprehensive  Handbook  of  the  Latest  Prices  and  Data  for  Builders, 
Architects,  Engineers,  and  Contractors.  Re-constructed,  Re-written,  and 
Greatly  Enlarged.  By  Francis  T.  W.  Miller.  700  closely-printed  pages, 
crown  8vo,  4s.  cloth. 

"  This  book  is  a  very  useful  one,  and  should  find  a  place  In  every  English  office  connected  with 
ttw  building  and  engineering  professions." — Industries. 
"  An  excellent  book  of  reference." — Architect. 

"  In  its  new  and  revised  torm  this  Price  Book  is  what  a  work  of  this  kind  should  be— compre- 
hensive, reliable,  well  arranged,  legible,  and  well  \>o\XTiA"— British  Architect, 

Designing  Buildings, 

THE  DESIGN  OF  BUILDINGS:  Being  Elementary  Notes 
on  the  Planning,  Sanitation  and  Ornamentive  Formation  of  Structures,  based 
on  Modern  Practice.  Illustrated  with  Nine  Folding  Plates.  By  W.  Wood- 
x-EY,  Assistant  Master,  Metropolitan  Drawing  Classes,  &c.  Demy  8vo,  65. 
cloth.  ijust  published. 

Sir  Wm.  Chambers's  Treatise  on  Civil  Architecture. 

THE  DECORATIVE  PART  OF  CIVIL  ARCHITECTURE, 
By  Sir  William  Chambers,  F.R.S.  With  Portrait,  Illustrations,  Notes,  and 
an  Examination  of  Grecian  Architecture,  by  Joseph  Gwilt,  F.S.A,  Revised 
and  Edited  by  W.  H.  Leeds    66  Plates,  410,  21s.  cloth. 
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Villa  Architecture. 

A  HANDY  BOOK  OF  VILLA  ARCHITECTURE :  Being  a 
Senes  of  Designs  for  Villa  Residences  in  various  Styles.  With  Outline 
Specifications  and  Estimates.  By  C.  Wickes,  Architect,  Author  of  "The 
Spires  and  Towers  of  England,"  &c.  6i  Plates,  4to,  £i  iis.  6d.  half-morocco. 
"  The  whole  of  the  designs  bear  evidence  of  their  being  the  worlc  of  an  artistic  architect,  and 

they  wiU  prove  very  vaJuable  and  suggestive."— jS«»Vrf««£-  News. 

Text-Book,  for  Architects. 

THE  ARCHITECT'S  GUIDE:  Being  a  Texi-Booh  of  Useful 
Information  for  Architects,  Engineers,  Surveyors,  Contractors,  Clerks  of 
Worhs,  &c.  &c.  By  Frederick  Rogers,  Architect.  Third  Edition.  Crown 
8vo,  35.  6rf.  cloth. 

"As  a  text-boolc  of  useful  Information  for  architects,  engineers,  surveyors,  &c.,  it  would  b« 
hard  to  find  a  handier  or  more  complete  little  volume." — Statidard. 

Taylor  and  Cresy's  Rome. 

THE  ARCHITECTURAL  ANTIQUITIES  OF  ROME.  By 
the  late  G.  L.  Taylor,  Esq.,  F.R.I. B.A.,  and  Edward  Cresy,  Esq.  New 
Edition,  thoroughly  Revised  by  the  Rev.  Alexander  Taylor,  M.A.  (son  of 
the  late  G.  L.  Taylor,  Esq.),  Fellovir  of  Queen's  College,  Oxford,  and  Chap- 
lain of  Gray's  Inn.  Large  folio,  with  13c  Plates,  £3  3s.  half-bound. 
"  Tajflor  and  Cresy's  worlc  hiis  from  its  first  pubUcatlon  been  ranked  eimong  those  professional 

books  which  cannot  be  hettereii,"—.4rchi/eci. 

Linear  Perspective. 

ARCHITECTURAL  PERSPECTIVE  :  The  whole  Course  and 
Operations  of  the  Draughtsman  in  Drawing  a  Large  House  in  Linear  Per- 
spective. Illustrated  by  39  Folding  Plates.  By  F.  O.  Ferguson.  8vo, 
35.  6d.  boards. 

"  It  is  the  most  intelligible  of  the  treatises  on  this  ill  treated  subject  that  I  have  met  with." — 
E.  INGRESS  BELL,  Esq.,  in  the  R.J.B.A.  Journal. 

Architectural  Drawing. 

PRACTICAL  RULES  ON  DRA  WING,  for  the  Operative  Builder 
and  Young  Student  in  Architecture.  By  George  Pyne.  With  14  Plates,  4to, 
7S.  6d.  boards. 

Vitrtivius'  Architecture. 

THE  ARCHITECTURE  of  MARCUS  VITRUVIUS  POLLIO. 
Translated  by  Joseph  Gwilt,  F.S.A.,  F.R.A.S.  New  Edition,  Revised  by 
the  Translator.    With  23  Plates.    Fcap.  8vo,  5s.  cloth. 

I>esigning,  Measuring,  and  Valuing. 

THE  STUDENTS  GUIDE  to  the  PRACTICE  of  MEASUR- 
ING AND  VALUING  ARTIFICERS'  WORK.  Containing  Directions  for 
taking  Dimensions,  Abstracting  the  same,  and  bringing  the  Quantities  into 
Bill,  with  Tables  of  Constants  for  Valuation  of  Labour,  and  for  the  Calcula- 
tion of  Areas  and  Solidities.  Originally  edited  by  Edward  Dobson,  Architect. 
With  Additions  by  E.  Wyndham  Tarn,  M.A.  Sixth  Edition,  With  8 Plates 
and  63  Woodcuts.  Crown  8vo,  ys.  6d,  cloth. 
"  This  edition  will  be  found  the  most  complete  treatise  on  the  principles  of  measuring  and 
Taluing  artificers'  work  that  h«is  yet  been  published." — Building-  News. 

Pochet  Estimator  and  Technical  Guide. 

THE  POCKET  TECHNICAL  GUIDE,  MEASURER,  AND 
ESTIMATOR  FOR  BUILDERS  AND  SURVEYORS.  Containing  Tech- 
nical  Directions  for  Measuring  Work  in  all  the  Building  Trades,  Complete 
Specifications  for  Houses,  Roads,  and  Drains,  and  an  easy  Method  of  Estimat- 
ing the  parts  cf  a  Building  collectively.  By  A.C.Beaton.  Sixth  Edit. 
Waistcoat-pocket  size,  is.  6d.  leather,  gilt  edges. 

"  No  builder,  architect,  surveyor,  or  valuer  should  be  without  his  '  Beaton.'  "— Building  News, 

Donaldson  on  Specifications. 

THE  HANDBOOK  OF  SPECIFICATIONS;  or.  Practical 
Guide  to  the  Architect,  Engineer,  Surveyor,  and  Builder,  in  drawing  up 
Specifications  and  Contracts  for  Works  and  Constructions.  Illustrated  by 
Precedents  of  Buildings  actually  executed  by  esiinent  Architects  and  En- 
gineers. By  Professor  T.  L.  Donaldson,  P.R.I. B. A.,  &c.  New  Edition. 
8vo,  with  upwards  of  1,000  pages  of  Text,  and  33  Plates.  £\  lis.  5<i.  cloth. 
"  Valuable  as  a  record,  and  more  valuable  still  as  a  book  of  precedents.   .   .   .  Suffice  It  to 

say  that  Donaldson's '  Handbook  of  Specifications '  must  be  bought  by  all  architects."— .ffKi/rff. 
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Bartholomeiv  and  Mogers'  Specifications, 

SPECIFICATIONS  FOR  PRACTICAL  ARCHITECTURE. 
A  Guide  to  the  Architect,  Engineer,  Surveyor,  and  Builder.  With  an  Essay 
on  the  Structure  and  Science  of  Modern  Buildings.  Upon  the  Basis  of  the 
Work  by  Alfred  Bartholomew,  thoroughly  Revised,  Corrected,  and  greatly 
added  to  by  Frederick  Rogers,  Architect.  Third  Edition,  Revised,  with 
Additions.  With  numerous  Illustrations.  Medium  8vo,  15s.  cloth. 
"  The  collection  of  specifications  prepared  by  Mr.  Rogers  on  the  basis  of  Bartholomew's  work 

Is  too  well  known  to  need  any  recommendation  from  us.   It  is  one  of  the  books  with  which  every 

young  architect  must  be  equipped."— Architect, 

Construction, 

THE  SCIENCE  OP  BUILDING  :  An  Elementary  Treatise  on 
the  Principles  of  Construction.  By  E.  Wyndham  Tarn,  M.A.,  Architect. 
Third  Edition,  Revised  and  Enlarged.  With  59  Engravings.  Fcap.  8vo,  4s.  cl. 
"A  very  valuable  book,  which  we  strongly  recommend  to  all  students. " — Builder. 

House  Building  and  Repairing. 

THE  HOUSE-OWNER'S  ESTIMATOR  ;  or,  What  will  it  Cost 
to  Build,  Alter,  or  Repair?   A  Price  Book  for  Unprofessional  People,  as 
well  as  the  Architectural  Surveyor  and  Builder.  By  J.  D.  Simon.  Edited  by  F. 
T.W.  Miller,  A. R.I. B.A.   Fourth  Edition.  Crown  8vo,  3s.  6d.  cloth, 
"In  two  years  it  will  repay  Its  cost  a  hundred  times  over.' — Field. 

Cottages  and  Villas. 

COUNTRY  AND  SUBURBAN  COTTAGES  AND  VILLAS: 
How  to  Plan  and  Build  Them.  Containing  33  Plates,  with  Introduction, 
General  Explanations,  and  Description  of  each  Plate.  By  James  W.  Bogus, 
Architect,  Author  of  "  Domestic  Architecture,"  &c.   4to,  ids,  6d.  cloth. 

Building ;  Civil  and  Ecclesiastical. 

A  BOOK  ON  BUILDING,  Civil  and  Ecclesiastical,  including 
Church  Restoration  ;  with  the  Theory  of  Domes  and  the  Great  Pyramid,  &c. 
By  Sir  Edmund  Beckett,  Bart.,  LL.D.,  F.R.A.S.  Second  Edition.  Fcap. 
Svo,  5s.  cloth, 

"  A  book  which  Is  always  amusing  and  nearly  always  Instructive,"— 7»»««. 

Sanitary  Houses,  etc. 

THE  SANITARY  ARRANGEMENT  OF  DWELLING- 
HOUSES:  A  Handbook  for  Householders  and  Owners  of  Houses.  By  A. 
J.  Wallis-Tayler,  A.M,  Inst.  C.E.  With  numerous  Illustrations.  Crown 
8vo,  2s.  6d.  cloth.  [j«s/  published. 

Ventilation  of  Buildings. 

VENTILATION.    A  Text  Book  to  the  Practice  of  the  Art  of 
Ventilating  Buildings.  By  W.  P.  Buchan,  R.P.    lamo,  4s.  cloth. 
"  Contains  a  great  amount  of  useful  practical  information,  as  thoroughly  interesting  as  it  is 
technically  reliable."— ^W/w/j  Architect. 

The  Art  of  JPlumhing. 

PLUMBING.  A  Text  Booh  to  the  Practice  of  the  Art  or  Craft  of 
the  Plumber.  By  William  Baton  Buchan,  R.P.  Sixth  Edition,  Enlarged. 
i2mo,  4$.  cloth, 

"A  text-book  which  maybe  safely  put  in  the  hands  of  every  young  plMmber."— Builder. 

Geometry  for  the  Architect,  Engineer,  etc. 

PRACTICAL  GEOMETRY,  for  the  Architect,  Engineer,  and 
Mechanic.  Giving  Rules  for  the  Delineation  and  Application  of  various 
Geometrical  Lines,  Figures  and  Curves.  By  E,  W.  Tarn,  M.A.,  Architect. 
8vo,  gs.  cloth. 

^^""^  oy  ects  In  view  has  ever  been  published  In  which  the  clearness  of  the 
rules  laid  down  and  the  illustrative  diagrams  have  been  so  satisfactory."— .Sca;'j>/(a», 

The  Science  of  Geometry. 

THE  GEOMETRY  OF  COMPASSES;  Of,  Problems  Resolved 
by  the  mere  Description  0/  Circles,  and  the  use  of  Coloured  Diagrams  and 
Symbols.  By  Oliver  Byrne.  Coloured  Plates.  Crown  8vo,  3s,  6d.  cloth. 
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CARPENTRY,  TIMBER,  etc. 

Tredgold's  Carpentry,  Revised  &  Enlarged  by  Tarn, 

THE  ELEMENTARY  PRINCIPLES  OF  CARPENTRY. 
A  Treatise  on  the  Pressure  and  Equilibrium  of  Timber  Framing,  the  Resist- 
■ance  of  Timber,  and  the  Construction  of  Floors,  Arches,  Bridges,  Roofs, 
Uniting  Iron  and  Stone  with  Timber,  &c.  To  which  is  added  an  Essay 
on  the  Nature  and  Properties  of  Timber,  &c.,  with  Descriptions  of  the  kinds 
of  Wood  used  in  Building ;  also  numerous  Tables  of  the  Scantlings  of  Tim- 
ber for  different  purposes,  the  Specific  Gravities  of  Materials,  &c.  By  Thomas 
Tredgold,  C.E,  With  an  Appendix  of  Specimens  of  Various  Roofs  of  Iron 
and  Stone,  lUustiated.  Seventh  Edition,  thoroughly  revised  and  considerably 
enlarged  by  E.  Wyndham  Tarn,  M.A.,  Author  of  "The  Science  of  Build- 
ing," &c.  With  6i  Plates,  Portrait  of  the  Author,  and  several  Woodcuts.  In 
One  large  Vol.,  4to,  price  £i  5s.  cloth. 

"  Ought  to  be  In  every  architect's  and  every  builder's  Wbrary."— Builder. 

"  A  work  whose  monumental  excellence  must  commend  it  wherever  skilful  carpentry  Is  con- 
cerned. The  author's  principles  are  rather  confirmed  than  Impaired  by  time.  The  additional 
plates  are  of  great  intrinsic  value."— BuUdin£'  News. 

Woodworking  Machinery. 

WOODWORKING  MACHINERY :  Its  Rise,  Progress,  and 
Construction.  With  Hints  on  the  Management  of  Saw  Mills  and  the  Economi- 
cal Conversion  of  Timber.  Illustrated  with  Examples  of  Recent  Designs  by 
leading  English,  French,  and  American  Engineers.  By  M.  Powis  Bale, 
A.M.Inst.C.E.,  M.I.M.E.  Second  Edition,  Revised,  with  large  Additions. 
Large  crown  8vo,  4^0  pp.,  gs.  cloth.  [Just  published, 

*'  Mr.  Beile  is  evidently  an  expert  on  the  subject  and  he  has  collected  so  mucn  Information  that 

bis  book  is  all-sufficient  for  builders  and  others  engaged  in  the  conversion  of  timber." — j4  rckitect. 
"The  most  comprehensive  compendium  of  wood-working  machinery  we  have  seen.  The 

author  is  a  thorough  master  of  his  subject." — Building  News. 

Saw  Mills. 

SA  W  MILLS  :  Their  Arrangement  and  Management,  and  the 
Economical  Conversion  of  Timber.   (A  Companion  Volume  to  "  Woodwork- 
ing Machinery.")    By  M.  Powis  Bale.  Crown  8vo,  los.  64.  cloth. 
"  The  admtnistration  of  a  large  sawing  establishment  ts  discussed,  and  the  subject  examined 
from  a  financial  standpoint.  Hence  the  size,  shape,  order,  and  disposition  of  saw-mills  and  the 
like  are  gone  into  in  detail,  and  the  course  of  the  timber  is  traced  from  its  reception  to  its  delivery 
in  its  converted  state.  We  could  not  desire  a  more  complete  or  practical  treatise." — Builder, 

Nicholson's  Carpentry. 

THE  CARPENTER'S  NEW  GUIDE ;  or,  Book  of  Lines  for  Car- 
penters ;  comprising  all  the  Elementary  Principles  essential  for  acquiring  a 
knowledge  of  Carpentry.  Founded  on  the  late  Peter  Nicholson's  Standard 
Work.  New  Edition,  Revised  by  A.  Ashpitel,  F.S.A.  With  Practical 
Rules  on  Drawing,  by  G.  Pynk.   With  74  Plates,  4to,  £i  is.  cloth. 

Mandrailing  and  Stairbuilding. 

A  PRACTICAL  TREATISE  ON  HANDRAILING  :  Showing 
New  and  Simple  Methods  lor  Finding  the  Pitch  of  the  Plank,  Drawing  the 
Moulds,  Bevelling,  Jointing-up,  and  Squaring  the  Wreath.  By  George 
CoLLiNGS.  Second  Edition,  Revised  and  Enlarged,  to  which  is  added  A 
Treatise  on  Stairbuilding.    t2mo,  2S.  6d.  cloth  limp. 

* '  Will  be  found  of  practical  utility  In  the  execution  of  this  difficult  branch  of  joinery."— SwiW^r. 
"  Almost  every  difhcult  phase  of  this  somewhat  intricate  branch  of  joinery  is  elucidated  by  the 
aid  of  plates  and  explanatory  letterpress."— ift<«  Gasette. 

^fircalO/r  §^ orlc. 

CIRCULAR  WORK  IN  CARPENTRY  AND  JOINERY:  A 
Practical  Treatise  on  Circular  Work  of  Single  and  Double  Curvature.  By 
George  Colungs.  With  Diagrams.   Second  Edit.   lamo,  2s.  6d,  cloth  limp. 
"  An  excellent  example  of  what  a  book  of  this  kind  should  bo.   Cheap  In  price,  dear  in  definl- 

I'on  and  practical  in  tht!  examples  selected. "—^K»/<&r. 

BLandrailing. 

HANDRAILING  COMPLETE  IN  EIGHT  LESSONS.  On 
the  Square-Cut  System.  By  J.  S.  Goldthorp,  Teacher  of  Geometry  and 
Building  Conslruction  at  the  Halifax  Mechanic's  Institute.  With  Eight 
Plates  and  over  150  Practical  Exercises.   4to,  3s.  6rf.  cloth. 

"  Likely  to  be  of  considerable  value  to  joiners  and  others  who  take  a  pride  In  gooi  work, 
■we  heartily  commend  it  lo  teachers  and  students."— 7"i>«*f>-  Trades  Jourual, 


CARPENTRY,  TIMBER,  etc. 


29 


Timber  Merchant's  Companion. 

THE  TIMBER  MERCHANTS  AND  BUILDER'S  COM- 
PANION. Containing  New  and  Copious  Tables  of  the  Reduced  Weight  and 
Measurement  of  Deals  and  Battens,  ol  all  sizes,  from  One  to  a  Thousand 
Pieces,  and  the  relative  Price  that  each  size  bears  per  Lineal  Foot  to  any 
given  Price  per  Petersburg  Standard  Hundred  ;  the  Price  per  Cube  Foot  of 
Square  Timber  to  any  given  Price  per  Load  of  50  Feet ;  the  proportionate 
Value  of  Deals  and  Battens  by  the  Standard,  to  Square  Timber  by  the  Load 
ot  50  Feet;  the  readiest  mode  of  ascertaining  the  Price  of  Scantling  pel 
Lineal  Foot  of  any  size,  to  any  given  Figure  per  Cube  Foot,  &c.  &c.  By 
William  Dowsing.  Fourth  Edition,  Revised  and  Corrected.  Cr.8vo,  3s.  cl. 
"  Everything  is  as  concise  and  clear  as  it  can  possibly  be  made.   There  can  be  no  doubt  thai 

every  timber  merchant  and  builder  ought  to  possess  \X.."—HuU  Advertiser. 

"  We  are  glad  to  see  a  fourth  edition  of  these  admirable  tables,  which  for  correctness  and 

simplicity  of  arrangement  leave  nothing  to  be  desired." — Timber  Trades  Journal, 

Practical  Timber  Merchant. 

THE  PRACTICAL  TIMBER  MERCHANT.  Being  a  Guide 
for  the  use  of  Building  Contractors,  Surveyors,  Builders,  &c.,  comprising 
useful  Tables  for  all  purposes  connected  with  the  Timber  Trade,  Marks  of 
Wood,  Essay  on  the  Strength  of  Timber,  Remarks  on  the  Growth  of  Timber, 
&c.    By  W.  Richardson.    Fcap.  8vo,  3s.  6d.  cloth. 

"  This  handy  manual  contains  much  valuable  information  for  the  use  of  timber  merchants, 
builders,  foresters,  and  all  others  connected  with  the  growth,  sale,  and  manufacture  of  timber."— 
yournal  0/  Forestry, 

Timber  Freight  BooTc. 

THE  TIMBER  MERCHANTS,  SAW  MILLER'S,  AND 
IMPORTER'S  FREIGHT  BOOK  AND  ASSISTANT.  Comprising  Rules, 
Tables,  and  Memoranda  relating  to  the  Timber  Trade.  By  William 
Richardson,  Timber  Broker;  together  with  a  Chapter  on  " Speeds  of  Saw 
Mill  Machinery,"  by  M.  Powis  Bale,  M.LM.E.,  &c.  I2m0j  3s.  6d,  cl.  boards. 
"A  very  useful  manual  of  rules,  tables,  and  memoranda  relating  to  the  timber  trade.  We  re- 
commend it  as  a  compendium  of  calculation  to  all  timber  measurers  and  merchants,  and  as  supply. 
Ing  a  real  want  in  the  trade." — Buildinz  News, 

Tacking-Case  Makers,  Tables  for. 

PACKING-CASE  TABLES ;  showing  the  number  of  Super- 
ficial Feet  in  Boxes  or  Packing-Cases,  from  six  inches  square  and  upwards. 
By  W.  Richardson,  Timber  Broker.   Third  Edition.    Oblong  4to,  3s.  Sd.  c3. 

"  Invaluable  labour-saving  tables." — Ironmonger, 
"Will  save  much  labour  and  calculation." — Grocer, 

Superficial  Measurement. 

THE  TRADESMAN'S  GUIDE  TO  SUPERFICIAL  ME  A- 
SUREMENT.  Tables  calculated  from  i  to  200  inches  in  length,  by  i  to  108 
inches  in  breadth.  For  the  use  of  Architects,  Surveyors,  Engineers,  Timber 
Merchants,  Builaera,  &c  By  James  Hawkings.  Fourth  Edition.  Fcap., 
3s.  6d.  cloth. 

"  A  useful  collection  of  tables  to  facilitate  rapid  calculation  of  surfaces.  The  exact  area  of  any 
surface  of  which  the  limits  have  been  ascertained  can  be  instantly  determined.  The  boolc  wil]  be 
found  of  the  greatest  utility  to  all  engaged  in  building  operations." — Scotsman. 

"  These  tables  will  be  found  of  great  assistance  to  all  who  require  to  make  calculations  in  super* 
ficial  measurement." — En^Lish  Aleclianic, 

Forestry. 

THE  ELEMENTS  OF  FORESTRY.  Designed  to  afford  In- 
formation  concerning  the  Planting  and  Care  of  Forest  Trees  for  Ornament  or 
Profit,  with  Suggestions  upon  the  Creation  and  Care  of  Woodlands.  By  F.B, 
Hough,   Large  crown  8vo,  los.  cloth, 

Timber  Importer's  Guide. 

THE  TIMBER  IMPORTER 'S,  TIMBER  MERCHANT'S,  AND 
BUILDER'S  STANDARD  GUIDE.  By  Richard  E.  Grandy.  Compris- 
ing  an  Analysis  of  Deal  Standards,  Home  and  Foreign,  with  Comparative 
Values  and  Tabular  Arrangements  for  fixing  Net  Landed  Cost  on  Baltic 
and  North  American  Deals,  including  all  intermediate  Expenses,  Freight, 
Insurance,  &c.  &c.  Together  with  copious  Information  for  the  Retailer  and 
Builder.   Third  Edition,  Revised.    lamo,  2S.  cloth  limp. 

"  Rvcrything  It  pretends  to  be :  built  up  gradually,  it  leads  one  from  a  forest  to  a  treenail,  and 
throws  in,  as  a  makeweight,  a  host  of  material  concerning  bricks,  columns,  cisterns,  &c." — English 
Jdechanic, 
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Woods  and  Marbles  (Imitation  of). 

SCHOOL  OF  PAINTING  FOR  THE  IMITATION  OF  WOODS 
AND  MARBLES,  as  Taught  and  Practised  by  A.  R.  Van  der  Burg  and  P. 
Van  der  Burg,  Directors  of  the  Rotterdam  Painting  Institution.  Royal  folio, 
i8i  by  i2i  in.,  Illustrated  with  24  full-size  Coloured  Plates;  also  12  plain 
Plates,  comprising  154  Figures.  Second  and  Cheaper  Edition,  Price  £1  iis.M. 

List  of  Plates, 

Finished  Specimen — 19.  Mahogany :  Spectaeni 

of  various  Grains  and  Methods  of  Manipulation 
—30,  ai.  Mahogany :  Earlier  Stages  and  Finished 
Specimen — 22,2^,  24.  Sienna  Marble:  Varieties 
of  Grain,  Prehminary  Stages  and  Finished 
Specimen— 25,  26,  27.  Juniper  Wood  :  Methods 
of  producing  Grain.  &c.:  Preliminary  Stages 
and  Finished  Specimen — 28,  29,  30.  Vert  de 
Mer  Marble :  Varieties  of  Grain  and  Methods 
of  Working  Unfinished  and  Finished  Speci. 
mens — 31.  32.  33.  Oak :  Varieties  of  Grain,  Tools 
Employed,  and  Methods  of  Manipulation,  Pre- 
liminary Stages  and  Finished  Specimen— 34,  35, 
36.  Waulsort  Marble:  Varieties  of  Grain,  Un- 
naished  and  Finished  Specimens. 


I.  Various  Tools  required  for  Wood  Painting 
— a,  3.  Walnut :  Preliminary  Stages  of  Graining 
Knd  Finished  Specimen  —  4.  Tools  used  for 
Marble  Painting  and  Method  of  Manipulation— 
5,  6.  St.  Rem!  Marble:  Earlier  Operations  and 
Finished  Specimen — 7.  Methods  of  Sketching 
different  Grains,  Knots,  Ac— 8,  9.  Ash:  Pre- 
liminary Stages  and  Finished  Specimen  — 10. 
Methods  of  Sketching  Marble  Grains — 11,  la. 
Breche  Marble :  Preliminary  Stages  of  Working 
and  Finished  Specimen — 13.  Maple :  Methods 
of  Producing  the  different  Grains — 14, 15.  Bird's- 
eye  Maple:  Preliminary  Stages  and  Finished 
Specimen — 16.  Methods  of  Sketching  the  dif- 
ferent Species  of  White  Marble— 17,  18.  White 
Marble:  Preliminary  Stages  of  Process  and 

"  Those  who  desire  to  attain  skill  in  the  art  of  painting  woods  and  marbles  will  find  advantage 
In  consulting  this  book.  .  .  .  Some  of  the  Working  Men's  Clubs  should  give  their  young  men 
the  opportunity  to  study  It." — Builder. 

"  A  comprehensive  guide  to  the  art.  The  explanations  of  the  processes,  the  manipulation  and 
management  of  the  colours,  and  the  beautifully  executed  plates  will  not  be  the  least  valuable  to  the 
ctudent  who  aims  at  making  his  work  a  faithful  transcript  of  nature," — Building  News, 

Wall  Taper. 

WALL  PAPER  DECORATION.  By  Arthur  Seymour 
Jennings,  Author  of  "Practical  Paper  Hanging."  With  numerous  Illustra- 
tions.  Demy  8vo.  [/»  preparation. 

House  Decoration, 

ELEMENTARY  DECORATION.    A  Guide  to  the  Simpler 
Forms  of  Everyday  Art.   Together  with  PRACTICAL  HOUSE  DECORA 
TION.    By  James  W.  Facey.   With  numerous  Illustrations.   In  One  Vol., 
5s.  strongly  half- bound. 

House  Painting,  Graining,  etc. 

HOUSE  PAINTING,  GRAINING,  MARBLING,  AND  SIGN 
WRITING,  A  Practical  Manual  of.   By  Ellis  A.  Davidson.   Sixth  Edition, 
With  Coloured  Plates  and  Wood  Engravings.   i2mo,  6s.  cloth  boards. 
"  A  mass  of  information,  of  use  to  the  amateur  and  of  value  to  the  practical  maa."—En£-Ksh 
Mechanic. 

Decorators,  Receipts  for, 

THE  DECORATOR'S  ASSISTANT :  A  Modern  Guide  to  De- 
corative Artists  and  Amateurs,  Painters,  Writers,  Gilders,  &c.  Containing 
upwards  of  600  Receipts,  Rules  and  Instructions  ;  with  a  variety  of  Informa- 
tion for  General  Work  connected  with  every  Class  of  Interior  and  Exterior 
Decorations,  &c.  Fifth  Edition,  Revised.  152  pp.,  crown  8vo,  is.  in  wrapper. 
"  Full  of  receipts  of  value  to  decorators,  painters,  gliders,  &c.   The  book  contains  the  gist  of 

larger  treatises  on  colour  and  technical  processes.    It  would  be  difficult  to  meet  with  a  work  so  full 

of  varied  information  on  the  painter's  art."— i>'K>Vrf<«^iVe7«/f. 

Moyr  Smith  on  Interior  Decoration. 

ORNAMENTAL  INTERIORS,  ANCIENT  AND  MODERN. 
By  J.  Moyr  Smith.   Super-royal  Svo,  with  32  full-page  Plates  and  numerous 
smaller  Illustrations,  handsomely  bound  in  cloth,  gilt  top,  price  i8s. 
The  book  Is  well  Illustrated  and  handsomely  eot  up,  and  contains  some  true  criticism  and  a 
good  many  good  examples  of  decorative  treatment.  —TA*  Builder. 
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British  and  Foreign  Marbles, 

MARBLE  DECORATION  and  the  Terminology  of  British  and 
Foreign  Marbles.  A  Handbook  for  Students.  By  George  H.  Blagrove, 
Author  of  "  Shoring  and  its  Application,"  &c.  With  28  Illustrations.  Crown 
8vo,  3s.  6d.  cloth. 

"  This  most  useful  and  much  wanted  handbook  should  be  In  the  hands  of  every  architect  ana 
baWder. "—Biii/dittg-  ll^orld.  ,  „    o  ^ 

"  A  carefully  and  usefully  written  treatise ;  the  work  ts  essentially  practical.'  —Scotsman. 

Marble  WorMng,  etc. 

MARBLE  AND  MARBLE  WORKERS:  A  Handbook  for 
Architects,  Artists,  Masons,  and  Students.    By  Arthur  Lee,  Author  of  "  A 
Visit  to  Carrara,"  "  The  Working  of  Marble,"  &c.  Small  crown  8vo,  2s.  cloth. 
"  A  really  valuable  addition  to  the  technical  literature  of  architects  and  masons."— Building 

DELAMOTTE'S  WORKS  ON  ILLUMINATIOH  AND  ALPHABETS. 

A  PRIMER  OF  THE  ART  OF  ILLUMINATION,  for  the  Use  of 

Beginners  :  with  a  Rudimentary  Treatise  on  the  Art,  Practical  Directions  for 
its  Exercise,  and  Examples  taken  from  Illuminated  MSS.,  printed  in  Gold  and 
Colours.  By  F.  Delamotte.  New  and  Cheaper  Edition.  Small  4to,  6s.  orna- 
mental boards. 

"The  examples  of  ancient  MSS.  recommended  to  the  student,  which,  with  much  eood  sense, 
the  author  chooses  from  collections  accessible  to  all,  are  selected  with  judgment  and  knowledge, 
as  well  as  taste." — Athenanm. 

ORNAMENTAL  ALPHABETS,  Ancient  and  Mediaval,  from  the 
Eighth  Century,  with  Numerals;  including  Gothic,  Church-Text,  large  and 
small,  German,  Italian,  Arabesque,  Initials  for  Illumination,  Monograms, 
Crosses,  &c.  &c.,  for  the  use  of  Architectural  and  Engineering  I5raughtsmen, 
Missal  Painters,  Masons,  Decorative  Painters,  Lithographers,  Engravers, 
Carvers,  &c.  &c.  Collected  and  Engraved  by  F.  Delamotte,  and  printed  in 
Colours.  New  and  Cheaper  Edition.  Royal  8vo,  oblong,  2S.  6d.  ornamental 
boards. 

"For  those  who  Insert  enamelled  sentences  round  gilded  chalices,  who  blazon  shop  legends  over 
shop-doors,  who  letter  church  walls  with  pithy  sentences  from  the  Decalogue,  this  book  will  be  use- 
tul." — Athemzum. 

EXAMPLES  OF  MODERN  ALPHABETS,  Plain  and  Ornamental; 
including  German,  Old  English,  Saxon,  Italic,  Perspective,  Greek,  Hebrew, 
Court  Hand,  Engrossing,  Tuscan,  Riband,  Gothic,  Rustic,  and  Arabesque ; 
with  several  Original  Designs,  and  an  Analysis  of  the  Roman  and  Old  English 
Alphabets,  large  and  small,  and  Numerals,  for  the  use  of  Draughtsmen,  Sur- 
veyors, Masons,  Decorative  Painters,  Lithographers,  Engravers,  Carvers,  &c. 
Collected  and  Engraved  by  F.  Delamotte,  and  printed  in  Colours.  New 
and  Cheaper  Edition.  Royal  Svo,  oblong,  2S.  6d.  ornamental  boards. 
"There  Is  comprised  In  It  every  possible  shape  into  which  the  letters  of  the  alphabet  and 

numerals  can  be  formed,  and  the  talent  which  has  been  expended  in  the  conception  of  the  various 

plain  and  ornamental  letters  is  wonderful." — Standard, 

MEDIJEVAL  ALPHABETS  AND  INITIALS  FOR  ILLUMI- 
NA  TORS.    By  F.  G.  Delamotte.    Containing  21  Plates  and  Illuminated 
Title,  printed  in  Gold  and  Colours.   With  an  Introduction  by  T.  Willis 
Brooks.    Fourth  and  Cheaper  Edition.   Small  4to,  4s.  ornamental  boards. 
"  A  volume  In  which  the  letters  of  the  alphabet  come  forth  glorified  in  gilding  andall  the  colours 

of  the  prism  interwoven  and  intertwined  and  intermingled." — Sun. 

THE  EMBROIDERER'S  BOOK  OF  DESIGN.  Containing 
Initials,  Emblems,  Cyphers,  Monograms,  Ornamental  Borders,  Ecclesiastical 
Devices,  Mediaeval  and  Modern  Alphabets,  and  National  Emblems.  Col- 
lected by  F.  Delamotte,  and  printed  in  Colours.  Oblong  royal  Svo,  is.  6d. 
ornamental  wrapper. 

'The  book  will  be  of  great  assistance  to  ladles  and  young  children  who  are  endowed  with  the 
art  of  plying  the  needle  ia  this  most  ornamental  and  useful  pretty  votk."— East  Attglian  Times. 


Wood  Carving, 

INSTRUCTIONS  IN  WOOD-CARVING,  for  Amateurs;  with 
Hints  on  Design.  By  A  Lady.  With  Ten  Plates.  New  and  Cheaper  Edition. 
Crown  Svo,  2S.  in  emblematic  wrapper. 

"  The  handicr.ift  of  the  wood-carver,  so  well  as  a  book  can  Impart  It,  may  be  learnt  from  •  A 

Lady's'  publication." — AtheHaum, 


I 
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NATURAL  SCIENCE,  etc. 

2he  Heavens  and  their  Origin. 

THE  VISIBLE  UNIVERSE:  Chapters  on  the  Origin  and 
Construction  of  the  Heavens.  By  T.  E.  Gore,  F.R.A.S.,  Author  of  "  Star 
Groups,"  &c.  Illustrated  by  6  Stellar  Photographs  and  12  Plates.  Demy 
8vo,  i6s.  cloth,  gilt  top, 

"  A  valuable  and  lucid  summary  of  recent  astronomical  theory,  rendered  more  valuable  and 
attractive  by  a  series  of  stellar  photographs  and  other  illustrations."— 7";;«  Times. 

"  In  presenting  a  clear  and  concise  account  of  the  present  state  of  our  knowledge,  Mr.  Gore 
has  made  a  valuable  addition  to  the  literature  of  the  subject." — Nature. 

"  One  of  the  finest  works  on  astronomical  science  that  has  recently  appeared  in  our  language. 
In  spirit  and  in  method  it  is  scientific  from  cover  to  cover,  but  the  style  is  so  clear  and  attractive 
that  it  will  be  as  acceptable  and  as  readable  to  those  who  make  no  scientific  pretensions  as  to 
those  who  devote  themselves  specially  to  matters  astronomical."— Mercury. 

"  As  interesting  as  a  novel,  and  instructive  withal ;  the  text  being  made  still  more  luminous  by 
stellar  photographs  and  other  illustrations.  .  .  .  A  most  valuable  book."— j)/a«cA«j/«r£jra7»i««r. 

The  Constellations, 

STAR  GROUPS :  A  Student's  Guide  to  the  Constellations.  By 
J.  Ellard  Gore,  F.R.A.S.,  M.R.I.A.,  &c.,  Author  of  "  The  Visible  Universe," 
"  The  Scenery  of  the  Heavens."  With  30  Maps.  Small  4to,  5s.  cloth,  silvered. 

**  A  knowledge  of  the  principal  constellations  visible  in  our  latitudes  may  be  easily  acquired 
from  the  thirty  maps  and  accompanying  text  contained  in  this  work." — Nature. 

•*  The  volume  contains  thirty  maps  showing  stars  of  the  sixth  magnitude — the  usual  naked-eye 
limit— and  each  is  accompanied  by  a  brief  commentary,  adapted  to  facilitate  recognition  and  bring 
to  notice  objects  of  special  interest.  For  the  purpose  of  a  preliminary  sui-vey  of  the  •  midnight  pomp  ' 
of  the  heavens,  nothmg  could  be  better  than  a  set  of  dehneations  averaging  scarcely  twenty  square 
inches  in  area,  and  including  nothing  that  cannot  at  once  be  identified." — Saturday  Review, 

'*  A  very  compact  and  handj'  guide  to  the  constellations." — Athefioeum, 

Astronomical  Terms. 

AN  ASTRONOMICAL  GLOSSARY;  or,  Dictionary  of  Terms 
used  in  Astronomy.  With  Tables  of  Data  and  Lists  of  Remarkable  and 
Interesting  Celestial  Objects.  By  J.  Ellard  Gore,  F.R.A.S.,  Author  of 
"  The  Visible  Universe,"  &c.  Small  crown  8vo,  2S.  6d.  cloth, 
"  A  very  useful  little  work  for  beginners  in  astronomy,  and  not  to  be  despised  by  more  ad- 
vanced students." — T/ie  Times. 

"  A  very  handy  book.  .  .  .  the  utility  of  which  is  much  increased  by  its  valuable  tables  of 
astronomical  data." — 77k  Athcnizum. 

"  Astronomers  of  all  kinds  will  be  glad  to  have  it  for  reference." — Guardian, 

The  Microscope, 

THE  MICROSCOPE  :  Its  Construction  and  Management,  in- 
cluding Technique,  Photo-micrography,  and  the  Past  and  Future  of  the 
Microscope.  By  Dr.  Henri  van  Heurck,  Director  of  the  Antwerp  Botan- 
nical  Gardens.  English  Edition,  Re-Edited  and  Augmented  by  the  Author 
from  the  Fourth  French  Edition,  and  Translated  by  Wynne  E.  Baxter, 
F.R.M.S.,  F.G.S.,  &c.  About  400  pages,  with  Three  Plates  and  upwards  ol 
250  Woodcuts.    Imp.  8vo,  iBs.  cloth  gilt. 

"  A  tr,inslation  of  a  well-known  work,  at  once  popular  and  comprehensive."— 7"i«ifJ. 
"  The  translation  is  as  felicitious  as  it  is  accurate^— iVai'«re. 

Astronomy. 

ASTRONOMY.     By  the  late  Rev.  Robert  Main,  M.A.,  F.R.S. 
Third  Edition,  Revised,  by  Wm.  Thynne  Lynn,  B.A.,  F.R.A.S.,  formerly 
of  the  Royal  Observatory,  Greenwich.    i2mo,  2S,  cloth  limp, 
"  A  sound  and  simple  treatise,  and  a  capital  book  for  iieginn&is."—  tCnoTuledgt, 
"  Accurately  brought  down  to  the  requirements  of  the  present  time,"— Mdttcatietial  Times, 

Hecent  and  Fossil  Shells. 

A  MANUAL  OF  THE  MOLLUSC  A  :  Being  a  Treatise  on  Receni 
and  Fossil  Shells,  By  S.  P.  Woodward,  A.L.S.,  F.G.S.,  late  Assistant 
Palaeontologist  in  the  British  Museum.  With  an  Appendix  on  Recent  and 
Fossil  Conchological  Discoveries,  by  Ralph  Tate,  A.L.S.,  F.G.S.  Illustrated 
by  A.  N.  Waterhouse  and  Joseph  Wilson  Lowry.  With  23  Plates  and 
upwards  of  300  Woodcuts.  Reprint  of  Fourth  Ed.,  1880.  Cr.  8vo,  ys.  6d.  cl. 
"  A  most  valuable  storehouse  of  conchological  and  geological  Information."— 5ctcMce  Gossip. 

Geology  and  Genesis. 

THE  TWIN  RECORDS  OP  CREATION;  or,  Geology  and 
Genesis :  their  Perfect  Harmony  and  Wonderful  Concord.  By  George  W. 
Victor  le  Vaux.   Fcap.  8vo,  5s.  cloth. 

"  A  valuable  contribution  to  the  evidences  of  Revelation,  and  disposes  very  conclusively  of  the 
arguments  of  those  who  would  set  God's  Works  against  God  s  Word.  No  real  dUficulty  is  shirked 
and  no  sophistry  is  left  unexposed,"— 7"Ae  Rod. 


NATURAL  SCIENCE,  etc. 


33 


DR.  LARDNER'S  COURSE  OF  NATURAL  PHILOSOPHY. 

THE  HANDBOOK  OF  MECHANICS.  Enlarged  and  almost  Re- 
written by  Benjamin  Loewy,  F.R.A.S.  With  378  Illustrations.  Post  8vo, 
6s.  cloth. 

"The  perspicuity  of  the  original  has  been  retained,  and  chapters  which  had  become  obsolete 
have  been  replaced  by  others  of  more  modern  character.  The  explanations  throughout  are 
studiously  popular,  and  care  has  been  taken  to  show  the  application  of  the  various  branches  of 
physics  to  the  industrial  arts,  and  to  the  practical  business  of  UTe."  —Mining  Journal. 

"Mr.  Loe\vy  has  carefully  revised  the  book,  and  brought  it  up  to  modem  requirements.  — 
Nature, 

"Natural  philosophy  has  had  few  exponents  more  able  or  better  skilled  In  the  art  of  popn. 
larishig  the  subject  than  Dr.  Lardner ;  and  Mr.  Loewy  is  doing  good  service  in  fitting  this  treatise, 
jmd  the  others  of  the  series,  for  use  at  the  present  time." — Scotsman. 

THE  HANDBOOK  OF  HYDROSTATICS  AND  PNEUMATICS, 
New  Edition,  Revised  and  Enlarged,  by  Benjamin  Loewy,  F.R.A.S.  Witb 
236  Illustrations.   Post  Svo,  5s.  cloth. 

"  For  those  '  who  desire  to  attain  an  accurate  knowledge  of  physical  science  without  the  pro- 
found methods  of  mathematical  investigation, '  this  work  is  not  merely  intended,  but  well  adapted." 
—Chemical  A'e-ws. 

"  The  volume  before  us  has  been  carefully  edited,  augmented  to  nearly  twice  the  bulk  of  the 
former  edition,  and  all  the  most  recent  matter  heis  been  added.  .  .  .  It  is  a  valuable  text-book." 
•^Nature, 

"  Candidates  for  pass  examinations  will  find  It,  we  think,  specially  suited  to  their  requirements,  j 
—English  Mechayiic, 

THE  HANDBOOK  OF  HEAT.  Edited  and  almost  entirely  Re- 
written by  Benjamin  Loewy,  F.R.A.S.,  &c.   117  Illusts.   Post  Svo,  5s.  cloth. 

"  The  style  is  alwajrs  clear  and  precise,  and  conveys  Instruction  mthout  leaving  any  cloudiness 
or  lurking  doubts  behind." — Engineering. 

"A  most  exhaustive  book  on  the  subject  on  which  It  treats,  and  Is  so  arranged  that  It  can  be 

understood  by  all  who  desire  to  attain  an  accurate  knowledge  of  physical  science  Mr, 

Loewy  has  included  all  the  latest  discoveries  in  the  varied  laws  and  effects  of  heat." — Standard. 

"A  complete  and  handy  text-lsook  for  the  use  of  students  and  genenil  readers." — English 
Mechanic, 

THE  HANDBOOK  OF  OPTICS.  By  Dionysius  Lardner,D.C.L., 
formerly  Professor  01  Natural  Philosophy  and  Astronomy  in  University 
College,  London.  New  Edition.  Edited  by  T.  Olver  Harding,  B. A.  Lond., 
of  University  College,  London.  With  298  Illustrations.  Small  Svo,  448 
pages,  5s.  cloth, 

"Written  by  one  of  the  ablest  English  scientific  writers,  beautifully  and  elaborately  Illustrated." 
—Mechanic's  Magazine, 

THE  HANDBOOK  OF  ELECTRICITY,  MAGNETISM,  AND 
ACOUSTICS.  By  Dr.  Lardvier.  Ninth  Thousand.  Edit,  by  George  Carey 
Foster,  B.A.,  F.C.S.   With  400  Illustrations.   Small  Svo,  5s.  cloth. 
"  The  book  could  not  have  been  entrusted  to  anyone  better  calculated  to  preserve  the  terse  and 

(ncid  style  of  Lardner,  while  correcting  his  errors  and  bringing  up  bis  work  to  the  present  state  of 

scientific  knowledge." — Popular  Science  Review, 

THE  HANDBOOK  OF  ASTRONOMY.  Forming  a  Companion 
to  the  "  Handbook  of  Natural  Philosophy.''  By  Dionysius  Lardner,  D.C.L., 
formerly  Professor  of  Natural  Philosophy  and  Astronomy  in  University 
College,  London.  Fourth  Edition,  Revised  and  Edited  by  Edwin  Dunkin, 
F.R.A.S.,  Royal  Observatory,  Greenwich.  With  38  Plates  and  upwards  of 
100  Woodcuts.  In  One  Vol.,  small  Svo,  550  pages,  gs.  6d,  cloth. 
"  Probably  no  other  book  contains  the  same  amount  of  information  In  so  compendious  and  well- 
arranged  a  form — certainly  none  at  the  price  at  which  this  is  offered  to  the  public." — ylthenaum. 

"VVe  can  do  no  other  than  pronounce  this  work  a  most  valuable  manual  of  astronomy,  and  we 
strongly  recommend  it  to  all  who  wish  to  acquire  a  general— but  at  the  same  time  correct — acquaint- 
Tince  with  this  sublime  science." — Quarterly  Journal  of  Science, 

"One  of  the  most  deservedly  popular  books  on  the  subject  .  ,  .  ,  We  would  recommend  not 
only  the  student  of  the  elementary  principles  of  the  science,  but  he' who  aims  at  mastering  the 
higher  and  mathematical  branches  of  astronomy,  not  to  be  without  this  work  beside  \uxii,"—Practi' 
ecu  Magazine, 

Geology. 

RUDIMENTARY  TREATISE  ON  GEOLOGY,  PHYSICAL 
AND  HISTORICAL.  Consisting  of  "  Physical  Geology,"  which  sets  forth 
the  leading  Principles  of  the  Science ;  and  "  Historical  Geology,"  which 
treats  of  the  Mineral  and  Organic  Conditions  of  the  Earth  at  each  successive 
epoch,  especial  reference  being  made  to  the  British  Series  of  Rocks.  By 
Ralph  Tate,  A.L.S.,  F.G.S.,  &c.  With  250  Illustrations.  i2mo,  5s.  cl.  bds. 
"  The  fulness  of  tho  matter  has  elevated  the  book  Into  a  manual.  Its  Information  Is  exhaustive 
»nd  weU  MtMijiisi:— School  Board  Chronicle. 

D 
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DR.  LARDNER'S  MUSEUM  OF  SCIENCE  AND  ART. 


THE  MUSEUM  OF  SCIENCE  AND  ART.  Edited  by 
DiONYSius  Lardner,  D.C.L.,  formerly  Professor  of  Natural  Philosophy  and 
Astronomy  in  University  College,  London,  With  upwards  of  1,200  Engrav- 
ings on  Wood.  In  6  Double  Volumes,  £1  is.  in  a  new  and  elegant  cloth  bind' 
ing ;  or  handsomely  bound  in  half-morocco,  31s.  6d. 

*^*  Opinions  of  the  Press. 

"This  series,  besides  affording  popular  but  sound  instruction  on  scientific  subjects,  w!tli  whicb 
the  humblest  man  in  the  country  ought  to  be  acquainted,  also  undertakes  that  teaching  of '  Com- 
mon Things  '  which  every  well-wisher  of  his  kind  is  anxious  to  promote.  Many  thousand  copies  o9 
this  serviceable  publication  have  been  printed,  in  the  belief  and  hope  that  the  desire  for  Instruction 
and  improvement  widely  prevails ;  and  we  have  no  fear  that  such  enlightened  faith  will  meet  with 
disappointment."— TVwej. 

"A  cheap  and  Interesting  publication,  alike  Informing  and  attractive.  The  papers  combine 
subjects  of  unportance  and  great  scientific  knowledge,  considerable  inductive  powers,  and  a 
popular  style  of  bceatment." —Spectator. 

"The  '  Museum  of  Science  and  Art'  Is  the  most  valuable  contribution  that  has  ever  beea 
made  to  the  Scientific  Instruction  of  every  class  of  society." — Sir  David  Brewster,  In  tba 
North  British  Review. 

"  Whether  we  consider  the  liberality  and  beauty  of  the  Illustrations,  the  charm  of  the  writing, 
or  the  durable  interest  of  the  matter,  we  must  express  our  belief  that  there  is  hardly  to  be  found 
among  the  new  books  one  that  would  be  welcomed  by  people  of  so  many  ages  and  classes  as  a 
valuable  present." — Examiner, 

Separate  books  formed  from  the  above,  suitable  for  Workmen's  Libraries, 
Science  Classes,  etc. 

Common,  Things  Explained.  Containing  Air,  Earth,  Fire,  Water,  Time, 
Man,  the  Eye,  Locomotion,  Colour,  Clocks  and  Watches,  &c.  233  Illus- 
trations, cloth  gilt,  5S. 

The  Microscope,  Containing  Optical  Images,  Magnifying  Glasses,  Origin 
and  Description  of  the  Microscope,  Microscopic  Objects,  the  Solar  Micro- 
scope, Microscopic  Drawing  and  Engraving,  &c.   147  Illustrations,  cloth 

gilt,  2S. 

Popular  Geology.  Containing  Earthquakes  and  Volcanoes,  the  Cmst  of 
the  Earth,  &c.  201  Illustrations,  cloth  gilt,  2S.  6d. 

Popular  Physics.  Containing  Magnitude  and  Minuteness,  the  Atmo- 
sphere, Meteoric  Stones,  Popular  Fallacies,  Weather  Prognostics,  the 
Thermometer,  the  Barometer,  Sound,  &c.  85  Illustrations,  cloth  gilt,  2S.  6d. 

Steam  and  its  Uses.  Including  the  Steam  Engine,  the  Locomotive,  and 
Steam  Navigation.    89  Illustrations,  cloth  gilt,2s, 

Popular  Astronomy.  Containing  How  to  observe  the  Heavens— The 
Earth,  Sun,  Moon,  Planets,  Light,  Comets,  Eclipses,  Astronomical  Influ- 
ences, &c.   182  Illustrations,  cloth  gilt,  4s.  6d. 

The  Bee  and  White  Ants:  Their  Manners  and  Habits.  With  Illustra- 
tions of  Animal  Instinct  and  Intelligence.   135  Illustrations,  cloth  gilt,  2*. 

The  Electric  Telegraph  Popularized.  To  render  intelligible  to  all  who 
can  Read,  irrespective  of  any  previous  Scientific  Acquirements,  the  various 
forms  of  Telegraphy  in  Actual  Operation.  100  Illustrations,  cloth  gill, 
IS.  6d.  

jyr,  Lardner's  School  handbooks. 

NATURAL  PHILOSOPHY  FOR  SCHOOLS.  By  Dr.  Lardnkr, 
328  Illustrations.    Sixth  Edition.    One  Vol.,  3s.  6d.  cloth. 

"  A  very  convenient  class-book  for  Junior  students  in  private  schools.  If  Is  Intended  to  convey 
In  clear  and  precise  terms,  general  notions  of  all  tlie  pnncipal  dnisions  of  Physical  Science,  — 
British  Quarterly  Review. 

ANIMAL  PHYSIOLOGY  FOR  SCHOOLS.   By  Dr.  LAacNSR. 

With  190  Illustrations.   Second  Edition.  One  Vol.,  3s.  M.  cloth. 
"  Clearly  written,  well  arranged,  and  excellently  tXiustnicA,"— Gardener  s  Chronielt, 

Lardner  and  Bright  on  the  Electric  Telegraph. 
THE  ELECTRIC  TELEGRAPH.    By  Dr.  Lardner.  Re- 
vised  and  Re-written  by  E.  B.  Bright,  F.R.A.S.   140  Illustrations.  Small 

•^One  of'the  iiK)s°'r'cadable  books  extant  on  the  Hlcctrlc  Telegraph. Mechanic. 
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CHEMICAL  MANUFACTURES,  CHEMISTRY. 

Chemistry  for  Engineers,  etc, 

ENGINEERING  CHEMISTRY  :  A  Practical  Treatise  for  the 
Use  of  Analytical  Chemists,  Engineers,  Iron  Masters,  Iron  Founders, 
Students,  and  others.   Comprising  Methods  of  Analysis  and  Valuation  of  the 
Principal  Materials  used  in  Engineering  Work,  with  numerous  Analyses, 
Examples,  and  Suggestions.      By  H.  Joshua  Phillips,  F.I.C,  F.C.S. 
formerly  Analytical  and  Consulting  Chemist  to  the  Great  Eastern  Railway. 
Second  Edition,  Revised  and  Enlarged.   Crown  8vo,  400  pp.,  with  Illustra- 
tions, los.  6d.  cloth.  published. 
"  In  this  work  the  author  has  rendered  no  small  service  to  a  numerous  body  of  practical  men. 
.   .   .   The  analytical  methods  may  be  pronounced  most  satisfactory,  being  as  accurate  as  the 
despatch  required  of  engineering  chemists  permits." — Chemical  News. 

"  Those  in  search  of  a  handy  treatise  on  the  subject  of  analytical  chemistry  as  applied  to  the 
every-day  requirements  of  workshop  practice  will  find  this  volume  of  great  assistance." — Iron. 

"  The  first  attempt  to  bring  forward  a  Chemistry  specially  written  for  the  use  of  engineers, 
and  we  have  no  hesitation  whatever  in  saymg  that  it  should  at  once  be  in  the  possession  of  every 
railway  engineer." — T/ie  Railway  Engineer. 

"  The  book  will  be  very  useful  to  those  who  require  a  handy  and  concise  resume  of  approved 
methods  of  analysing  and  valuing  metals,  oils,  fuels,  &c.  It  is,  in  fact,  a  work  for  chemists,  a  guide 
to  the  routine  of  the  engineering  laboratory.  .  .  .  The  book  is  full  of  good  things.  As  a  hand- 
book of  technical  analysis,  it  is  very  welcome." — Builder. 

"  Considering  the  extensive  ground  which  such  a  subject  as  Engineering  Chemistry  covers, 
the  work  is  complete,  and  recommends  itself  to  both  the  practising  analyist  and  the  analytical 
student." — Chemical  Trade  yoiirnal. 

"  The  analytical  methods  given  are,  as  a  whole,  such  as  are  likely  to  give  rapid  and  trust- 
worthy results  m  experienced  hands.  There  is  much  excellent  descriptive  matter  in  the  work,  the 
chapter  on  '  Oils  and  Lubrication '  being  specially  noticeable  in  this  iespect."—Eugineer. 

Alkali  Trade,  Manufacture  of  Sulphuric  Acid,  etc, 
A   MANUAL  OF  THE  ALKALI  TRADE,  including  the 
Manufacture  of  Sulphuric  Acid,  Sulphate  of  Soda,  and  Bleaching  Powder. 
By  John  Lomas,  Alkali  Manufacturer,  Newcastle-upon-Tyne  and  London. 
With  232  Illustrations  and  Working  Drawings,  and  containing  390  pages  of 
Text.   Second  Edition,  with  Additions.    Super-royal  8vo,  £1  los.  cloth. 
"This  boolc  is  written  by  a  manufacturer  for  manufacturers.   The  working  details  of  the  most 
approved  forms  of  apparatus  are  given,  and  these  are  accompanied  by  no  less  than  332  wood  en- 
gravings, all  of  which  may  be  used  for  the  purposes  of  construction.    Every  step  in  the  manu- 
facture is  very  fully  described  in  this  manual,  and  each  improvement  eKp\mnea."—  Alhenizum. 

"  We  find  not  merely  a  sound  and  luminous  explanation  of  the  chemical  principles  of  the  trade, 
but  a  notice  of  numerous  matters  which  have  a  most  important  bearing  on  the  successful  conduct 
of  alkali  works,  but  which  are  generally  overlooked  by  even  experienced  teclmological  authors. ' — 
Chemical  Review, 

The  blowpipe, 

THE  BLOWPIPE  IN  CHEMISTRY,  MINERALOGY,  AND 
GEOLOGY.  Containing  all  known  Methods  of  Anhydrous  Analysis,  many 
Working  Examples,  and  Instructions  for  Making  Apparatus.  By  Lieut.- 
Colonel  W.  A.  Ross,  R.A.,  F.G.S.  With  120  Illustrations.  Second  Edition, 
^vised  and  Enlarged.   Crown  8vo,  5s.  cloth. 

"The  student  who  goes  through  the  course  ot  experimentation  here  laid  down  will  gain 
a  better  insight  into  inorganic  chemistry  and  mineralogy  than  if  he  had  'got  up'  any  of  the  best 
text-books,  and  passed  any  number  of  examinations  in  their  conteats,"— Chemical  News, 

Commercial  Chemical  Analysis, 

THE  COMMERCIAL  HANDBOOK  OF  CHEMICAL  ANA- 
LYSIS; or,  Practical  Instructions  for  the  determination  of  the  Intrinsic  or 
Commercial  Value  of  Substances  used  in  Manufactures,  in  Trades,  and  in 
the  Arts.  By  A.  Normandy,  Editor  of  Rose's  "  Treatise  on  Chemical 
Analysis."  New  Edition,  to  a  great  extent  Re-written  by  Henry  M.  Noad, 
Ph.D.,  F.R.S.  With  numerous  Illustrations.  Crown  8vo,  12s.  6if.  cloth. 
"We  strongly  recommend  this  book  to  our  readers  as  a  guide,  alike  indispensable  to  the 

housewife  as  to  the  pharmaceutical  practitioner."— ,l/frfica<!  Times. 

"  Essential  to  the  analysts  appointed  under  the  new  Act.   The  most  recent  results  are  given 

and  the  work  is  well  edited  and  carefully  written." — Nature. 

Dye-Wares  and  Colours, 

THE  MANUAL  OF  COLOURS  AND  DYE-WARES  :  Their 
Properties,  Applications,  Valuations,  Impurities,  and  Sophistications.  For  the 
use  of  Dyers,  Printers,  Drysalters,  Brokers,  &c.    By  J.  W.  Slatbr.  Second 
Edition,  Revised  and  greatly  Enlarged.   Crown  8vo,  7s.  6d.  cloth. 
"  A  complete  encyclopaedia  of  the  materia  tinctoria.   The  information  given  respecting  each 
article  is  full  and  precise,  and  the  methods  of  determining  the  value  of  articles  such  as  those,  so 
liable  to  sophistication,  are  given  with  clearness,  and  are  practical  as  well  as  valuable."-  Chemist 
and  Druazist. 

"There  Is  no  other  work  which  covers  precisely  the  same  ground.  To  students  preparing 
for  examinations  In  dyeing  and  printing  It  will  prove  exceedingly  useful."-  Chemical  News. 
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Modern  Brewing  and  Malting. 

A  HANDYBOOK  FOR  BREWERS:  Being  a  Practical  Guide 
to  the  Art  of  Brewing  and  Maltitig.  Embracing  the  Conclusions  of  Modern 
Research  which  bear  upon  the  Practice  of  Brewing.  By  Herbert  Edwards 
Wright,  M.A.   Crown  8vo,  530  pp.,  12s.  6d.  cloth. 

"  May  be  consulted  with  advantage  by  tiie  student  who  is  preparing  him^elf  for  examinational 
tests,  whUe  the  scientific  brewer  will  find  in  it  a  renttnc  of  all  the  most  important  discoveries  of 
modem  times.  The  work  is  written  throughout  in  a  clear  and  concise  manner,  and  tlie  author  takes 
great  care  to  discriminate  between  vague  theories  and  well-established  (slCXs."— Brewers'  jfourjial. 

"  We  have  great  pleasure  in  recommending  this  handytook,  and  have  no  hesitation  in 
saying  that  it  is  one  of  the  best — if  not  the  best — which  has  yet  been  written  on  the  subject  of 
beer-brewing  in  this  country,  iind  it  should  have  a  place  ou  the  shelves  of  every  brewer's  library." 
— The  Brewei^s  C-itardiait, 

"  Altliough  the  requirements  of  the  student  are  primarily  considered,  an  acquaintance  of  hall- 
an-hour  s  duration  cannot  fail  to  impress  the  practical  brewer  with  the  sense  of  having  found  a 
trustworthy  guide  and  practical  counsellor  in  brewery  matters."— C/!««i<ra/  Trade  Journal. 

Analysis  and  Valuation  of  Fuels, 

FUELS:  SOLID,  LIQUID,  AND  GASEOUS,  Their  Analysis 
and  Valuation.  For  the  Use  of  Chemists  and  Engineers,  By  H.  J.  Phillips, 
F.C.S.,  formerly  Analytical  and  Consulting  Chemist  to  the  Great  Eastern 
Railway.    Second  Edition,  Revised  and  Enlarged.   Crown  8vo,  5s.  cloth. 

"  Ought  to  have  its  place  in  the  laboratory  of  every  metallurgical  establishment,  and  wherever 
fuel  Is  used  on  a  large  scsie."— Chemical  News. 

"  Cannot  fail  to  be  of  wide  interest,  especially  at  the  present  Usa^"— Railway  News. 

Pigments. 

THE  ARTIST'S  MANUAL  OF  PIGMENTS.  Showing 
their  Composition,  Conditions  of  Permanency,  Non-Permanency,  and  Adul- 
terations; Efiects  in  Combination  with  Each  Other  and  with  Vehicles  ;  and 
the  most  Reliable  Tests  of  Purity  Together  with  the  Science  and  Art 
Department's  Examination  Questions  on  Painting.  By  H.  C.  Standage. 
Second  Edition.   Crown  8vo,  as.  6d.  cloth. 

"  This  work  is  indeed  multum-iii-parvo,  and  we  can,  with  good  conscience,  recommend  It  to 
all  who  come  in  contact  with  pigments,  whether  as  makers,  dealers  or  users." — Chemical  Review, 

Gauging.   Tables  and  Mules  for  Revenue  Officers^ 

a'ToCKET  BOOK  OF  MENSURATION  AND  GAUGING  : 
Containing  Tables,  Rules  and  Memoranda  for  Revenue  OflScers,  Brewers, 
Spirit  Merchants,  &c.  By  J.  B.  Mant  (Inland  Revenue).  Second  Edition, 
Revised.    i8mo,  4s.  leather. 

"  This  handy  and  useful  book  is  adapted  to  the  requirements  of  the  Inland  Revenue  Depart- 
ment and  will  be  a  favourite  book  of  reference."— CiOTVia«. 

"  Should  be  in  the  hands  of  every  practical  hievet."— Brewers'  youmaL 
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Cotton  Spinning. 

COTTON  MANUFACTURE  :  A  Manual  of  Practical  Instruc- 
tion in  the  Processes  of  Opening,  Carding,  Combing,  Drawing,  Doubling 
and  Spinning  of  Cotton,  and  the  Methods  of  Dyeing  and  Preparing  Goods 
for  the  Market.  For  the  Use  of  Operatives,  Overlookers  and  Manufac- 
turers. By  John  Lister,  Technical  Instructor,  Pendleton.  With  numerous 
Illustrations.   8vo,  7s.  6rf.  cloth.  [jfiist  published. 

.Flour  Manufacture,  Milling,  etc. 

FLOUR  MANUFACTURE :  A  Treatise  on  Milling  Science 
and  Practice.  By  Friedrich  Kick,  Imperial  Regierungsrath,  Professor  of 
Mechanical  Technology  in  the  Imperial  German  Polytechnic  Institute, 
Prague  Translated  from  the  Second  Enlarged  and  Revised  Edition  with 
Supplement.  By  H.  H.  P.  Powles,  Assoc.  Memb.  Institution  of  Civil  Engi- 
neers. Nearly  400  pp.  Illustrated  with  28  Folding  Plates,  and  iC?  Woodcuts. 
Roval  8vo,  25s.  cloth. 

"  This  valuable  work  Is,  and  will  remain,  the  standard  authority  on  the  science  of  milling.  .  , 
The  miller  v/ho  has  read  and  digested  this  work  will  have  laid  the  foundation,  so  to  speak,  ol  a  suc- 
,-i.«fiil  career  •  he  will  have  acquired  a  number  of  general  principles  which  he  c.-m  proceed  to 
.nnlv  In  this'handsome  volume  we  at  last  have  the  accepted  text-book  of  modern  miUmgingocd, 
tound  EnglUh,  which  has  little,  if  any.  trace  of  the  Gcim.in  idiom."-  The  Miller. 
sounu  i-iiB  of  tiiis  celebrated  work  In  English  is  very  opportune,  and  British  mlllcn 

will  we  ate  sure,  not  bo  slow  in  availing  themselves  of  its  pages. "-il/iV/erj  '  Gaxcttt. 
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Agglutinants. 

CEMENTS,  PASTES,  GLUES  AND  GUMS:  A  Practical 
Guide  to  the  Manufacture  and  Application  of  the  various  Agglutinants  re- 
quired in  the  Building,  Metal- Working,  Wood-Working  and  Leather- Work- 
ing Trades,  and  for  Workshop,  Laboratory  or  Office  Use.  With  upwards  of 
900  Recipes  and  Formulae.  By  H.  C.  Standage,  Chemist.  Crown  8vo, 
as.  6d.  cloth.  C?ms*  published. 

"  We  have  pleasure  in  speaking  favourably  of  this  volume.  So  far  as  we  have  had  experience, 

which  is  not  inconsiderable,  this  manual  is  trustworthy."— 

"  As  a  revelation  of  what  are  considered  trade  secrets,  this  book  will  arouse  an  amount  of 

curiosity  among  the  large  number  of  industries  it  touches." — Daily  Chronicle. 

"  In  this  goodly  collection  of  receipts  it  would  be  strange  if  a  cement  for  any  purpose  cannot 

be  found." — Oil  and  Coloiirman's  journal. 

/Soap-making, 

THE  ART  OF  SOAP-MAKING :  A  Practical  Handbook  of  the 
Manufacture  of  Hard  and  Soft  Soaps,  Toilet  Soaps,  etc.  Including  many  New 
Processes,  and  a  Chapter  on  the  Recovery  of  Glycerine  from  Waste  Leys. 
By  Alexander  Watt,  Fourth  Edition,  Enlarged.  Crown  8vo,  7s,  6d.  cloth 
"  The  work  will  prove  very  useful,  not  merely  to  the  technological  student,  but  to  the  practlca 
soap-boiler  who  wishes  to  understand  the  theory  of  his  art." — Chemical  News. 

"A thoroughly  practical  treatise  on  an  art  which  has  almost  no  literature  In  our  language. 
We  congratulate  the  author  on  the  success  of  bis  endeavour  to  fill  a  void  in  English  technical  litera- 
ture."— Nature.  _ 

JPaper  Making, 

PRACTICAL  PAPER-MAKING :  A  Manual  for  Paper-makers 
and  Owners  and  Managers  of  Paper-Mills.  With  Tables.  Calculations,  &c. 
By  G.  Clapperton,  Paper-maker.  With  Illustrations  of  Fibres  from  Micro- 
Photographs,  Crown  8vo,  5s.  cloth.  \Just  published. 
"  The  author  caters  for  the  requirements  of  responsible  mill  hands,  apprentices,  &c.,  whilst 

his  manual  will  be  found  of  great  service  to  students  of  technology,  as  well  as  to  veteran  paper 

makers  and  mill  owners.  The  illustrations  form  an  excellent  feature." — Paper  Trade  Review. 

"  We  recommend  everybody  interested  in  the  trade  to  get  a  copy  of  this  thoroughly  practical 

book." — Paper  Making. 

Paper  Making, 

THE  ART  OF  PAPER  MAKING:  A  Practical  Handbook  of  the 
Mamifacture  of  Paper  from  Rags,  Esparto,  Straw,  and  other  Fibrous  Materials, 
Including  the  Manufacture  of  Pulp  from  Wood  Fibre,  with  a  Description  of 
the  Machinery  and  Appliances  used.  To  which  are  added  Details  of 
Processes  for  Recovering  Soda  from  Waste  Liquors.  By  Alexander  Watt, 
Author  of  "  The  Art  of  Soap-Making"  With  lUusts.  Crown  8vo.  7s.  6d.  cloth. 
"  It  may  be  regarded  as  the  standard  work  on  the  subject.  The  book  is  full  of  valuable  In- 
formation. The  'Art  of  Paper-making,'  is  in  every  respect  a  model  of  a  text-book,  either  for  a 
technical  class  or  for  the  private  student."— Paper  and  Printing  Trades  Journal. 

Leather  Manufacture, 

THE  ART  OF  LEATHER  MANUFACTURE.  Being  a 
Practical  Handbook,  in  which  the  Operations  of  Tanning,  Currying,  and 
Leather  Dressing  are  fully  Described,  and  the  Principles  of  Tanning  Ex- 
plained, and  many  Recent  Processes  Introduced ;  as  also  the  Methods  for 
the  Estimation  of  Tannin,  and  a  Description  of  the  Arts  of  Glue  Boiling,  Gut 
Dressing,  &c.  By  Alexander  Watt,  Author  of  "  Soap-Making,"  &c. 
Second  Edition,  Crown  8vo,  gs.  cloth. 
"A  sound,  comprehensive  treatise  on  tanning  and  Its  accessories.  It  Is  an  eminently  valuable 
production,  which  redounds  to  the  credit  of  both  author  and  publishers." — Chemical  Bevierw. 

Boot  and  Shoe  Making. 

THE  ART  OF  BOOT  AND  SHOE-MAKING.  A  Practical 
Handbook,  including  Measurement,  Last-Fitting,  Cutting-Out,  Closing,  and 
Making,  with  a  Description  of  the  most  approved  Machinery  employed. 
By  John  B.  Lend,  late  Editor  of  St.  Crispin,  and  The  Boot  and  Shoe-Maker, 
i2mo,  2s.  cloth  limp. 

"  This  excellent  treatise  is  by  far  the  best  work  ever  written.  The  chapter  on  clicking, 
which  shows  how  waste  may  be  prevented,  will  save  fifty  times  the  price  of  the  book." 

Scottish  Leather  Trader. 

Dentistry  Construction. 

MECHANICAL  DENTISTRY  :  A  Practical  Treatise  on  the 
Construction  of  the  various  kinds  of  Artificial  Dentures.  Comprising  also  Use- 
ful Formulae,  Tables,  and  Receipts  for  Gold  Plate,  Clasps,  Solders,  &c,  &c. 
By  Charles  Hunter.  Third  Edition.  Crown  8vo,  3s.  6d.  cloth, 
"  We  can  strongly  recommend  Mr.  Hunter's  treatise  to  all  students  preparing  for  the  profession 
of  dentistry  as  wyll  as  to  every  mechanical  dentist,"— Z>kW«>i  Journalof  Medical Scienct. 
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Wood  Engraving. 

WOOD  ENGRAVING:  A  Practical  a^id  Easy  Introduction  to  the 
Studv  of  the  All.    By  William  Norman  Brown.    Second  Edition.  With 
numerous  Illustrations.   lamo,  is.  6d.  cloth  limp, 
"  The  book  is  clear  and  complete,  and  will  be  useful  to  anyone  wanting  to  understand  the  first 
elements  of  the  beautiful  art  of  wood  enffraving." — Graphic. 

Horology, 

A  TREATISE  ON  MODERN  HOROLOGY,  in  Theory  and  Prac- 
tice. Translated  from  the  French  of  Claudius  Saunier,  ex-Director  of  the 
School  of  Horology  at  Ma9on,  by  Julien  Tripplin,  F.R.A.S.,  Besancon 
Watch  Manufacturer,  and  Edward  Rigg,  M.A.,  Assayer  in  the  Royal  Mint. 
With  78  Woodcuts  and  22  Coloured  Copper  Plates.   Second  Edition.  Super- 
royal  8vo,  £2  2s.  cloth  ;  £2  10s.  half-calf, 
"  There  is  no  horological  work  in  the  English  language  at  all  to  be  compared  to  this  produc- 
Hon  of  M.  Saunier's  for  clearness  and  completeness.   It  is  alike  good  as  a  guide  for  the  student  and 
as  a  reference  for  the  experienced  horologist  and  skilled  workman." — Horological  Jcufnal. 

"  The  latest,  the  most  complete,  and  the  most  reliable  of  those  literary  productions  to  which 
continental  watchmakers  are  indebted  for  the  mechanical  superiority  over  their  English  brethren 
— In  fact,  the  Book  of  Books,  is  M.  Saunier's  'Ix^s.'asi^.'"— Watchmaker,  jfe-weller  and  Silversmith, 

ctiGhTnaJdng  M 

THE  WATCHMAKER'S  HANDBOOK.  Intended  as  a  Work- 
shop Companion  for  those  engaged  in  Watchmaking  and  the  Allied  Mechani- 
cal Arts.  Translated  from  the  French  of  Claudius  Saunier,  and  considera- 
ably  enlarged  by  Julien  Tripplin,  F.R.A.S.,  Vice-President  of  the 
Horological  Institute,  and  Edward  Rigg,  M.A„  Assayer  in  the  Royal  Mint. 
With  numerous  Woodcuts  and  14  Copper  Plates.  Third  Edition.  Crown 
8vo,  9s.  cloth. 

"  Each  part  is  truly  a  treatise  in  Itself.  The  arrangement  Is  good  and  the  language  Is  clear  and 
concise.   It  is  an  admirable  guide  for  the  young  watchmaker." — Engineering, 

"  It  is  impossible  to  speak  too  highly  of  its  excellence.  It  fulfils  every  requirement  In  a  hand- 
book Intended  for  the  use  ol  a  workman.  Should  be  found  in  every  workshop."— WofcA  and 
Clockjnaker. 

"  This  book  contains  an  immense  number  of  practical  details  bearing  on  the  daily  occupation 
of  a  watchmaker." — U^atchtnaker  and  Metalivorker  (Chicago). 

Watches  and  Timekeepers. 

A  HISTORY  OF  WATCHES  AND  OTHER  TIMEKEEPERS. 

By  James  F.  Kendal,  M. B.H.Inst,    rs.  6(i.  boards ;  or  2s.  6rf.  cloth  gilt. 

"Mr.  Kendal's  book,  for  its  size,  is  the  best  which  has  yet  appeared  on  this  subject  in  the 
English  language." — Indnstries. 

"  Open  the  Dook  where  j'ou  may,  there  is  interesting  matter  in  it  concerning  the  ingenious 
devices  of  the  ancient  or  modem  horologer.  The  subject  is  treated  in  a  liberal  and  entertaining 
spirit,  as  might  be  expected  of  a  historian  who  is  a  master  of  the  craft." — Saturday  Review, 

Electrolysis  of  Gold,  Silver,  Copper,  etc. 

ELECTRO-DEPOSITION  :  A  Practical  Treatise  on  the  Electrolysis 
0/  Gold,  Silver,  Copper,  Nickel,  and  other  Metals  and  Alloys.  With  descrip- 
tions ol  Voltaic  Batteries,  Magneto  and  Dynamo-Electric  Machines,  Ther- 
mopiles, and  of  the  Materials  and  Processes  used  in  every  Department  of 
the  Art,  and  several  Chapters  on  Electro-Metallurgy.  By  Alexander 
Watt,  Author  of  "  Electro-Metallurgy,"  &c.  Third  Edition,Revised.  Crown 
8vo,  gs.  cloth. 

"Eminently  a  book  for  the  practical  worker  In  electro-deposition.  It  contains  practical 
descriptions  of  methods,  processes  and  materials  as  actually  pursued  and  used  in  the  workshop." 
— Engineer, 

Electro-Metallurgy. 

ELECTRO-META  LL  URG  Y ;  Practically  Treated.  By  Alexander 
Watt,  Author  of  "  Electro-Deposition,"  &c.  Ninth  Edition,  including  the 
most  recent  Processes.   i2mo,  4s.  cloth  boards. 

"From  this  book  both  amateur  and  artisan  may  leam  everything  necessary  for  the  successim 
prosecution  of  electroplating." — /ran. 

Working  in  Gold. 

THE  JEWELLER'S  ASSISTANT  IN  THE  ART  OF  WORK- 
ING IN  GOLD  :  A  Practical  Treatise  for  Masters  and  Workmen,  Complied 
from  the  Experience  of  Thirty  Years'  Workshop  Practice.   By  George  E. 
Gee,  Author  of  "The  Goldsmith's  Handbook,"  &c.   Cr.  8vo,  7s.  6d.  cloth. 
"This  manual  of  technical  education  is  app.irently  destined  to  be  a  v.nlu.iblc  auxiliary  to  a 

handicraft  wliich  is  certainly  callable  of  gre.it  improvement."— r/r^  ri«i«.  ,  , 

"  Very  useful  in  the  workshop,  as  the  knowledge  is  practical,  having  been  acquired  by  long 

experience,  and  all  the  recipes  and  directions  are  guaranteed  to  be  successful."— yrTKf/i'cr  and 

liTetahmrker, 
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^HectroplaUng. 

ELECTROPLA  TING  :  A  Practical  Handbook  on  the  Deposi- 
tion  of  Copper,  Silver,  Nickel,  Gold,  Aluminium,  Brass,  Platinum,  &c.  &c. 
With  Descriptions  of  the  Chemicals,  Materials,  Batteries,  and  Dynamo 
Machines  used  in  the  Art.  By  J.  W.  Urquhart,  C.E,,  Author  of  "  Electno 
Light,"  &c.  Third  Edition,  Revised,  with  Additions.  Numerous  Illustra- 
tions.  Crown  8vo,  5s.  cloth. 

"  An  excellent  practical  maxmTd."— Engineering; 

"  Ari  excellent  work,  giving  the  newest  ia.{otma.t\ovi."—Horological  Joumal. 

EHectrotyping. 

ELECTROTYPING  :  The  Reproduction  and  Multiplication  of  Print, 
ing  Surfaces  and  Works  of  Art  by  the  Electro-deposition  of  Metals.  By  J.  W. 
Urquhart,  C.E.  Crown  8vo,  5s.  cloth. 

"The  book  Is  thoroughly  practical.  The  reader  Is,  therefore,  conducted  through  the  leadlDg 
taws  of  electricity,  then  through  the  metals  used  by  electrotypers,  the  apparatus,  and  the  depositing 
processes,  up  to  the  final  preparation  of  the  work." — Art  Joumal. 

Goldsmiths'  Work, 

THE  GOLDSMITH'S  HANDBOOK.  By  George  E.  Gee, 
Jeweller,  &c.   Third  Edition,  considerably  Enlarged.   i2mo,  3s.  6d.  cl.  bds. 

"A  good,  sound  educator,  and  will  be  generally  accepted  as  an  axithonty."—H0rologicai 
journal.   

Silversmiths'  Work. 

THE  SILVERSMITH'S  HANDBOOK.  By  George  E.  Gee, 
Jeweller,  &c.  Second  Edition,  Revised,  with  numerous  Illustrations,  ismo, 
3s.  6d.  cloth  boards. 

"The  chief  merit  of  the  work  is  its  practical  character.  .  .  The  workers  In  the  trade  will 
speedily  discover  its  merits  when  they  sit  down  to  study  it"— Englis/t  Mechanic. 

***  The  above  two  works  together,  strongly  half-bound,  price  7s, 

Bread  and  Biscuit  Balcing. 

THE  BREAD  AND  BISCUIT  BAKER'S  AND  SUGAR- 
BOILER'S  ASSISTANT.   Including  a  large  variety  of  Modern  Recipes. 
With  Remarks  on  the  Art  of  Bread-making.    By  Robert  Wells,  Practical 
Baker.    Second  Edition,  with  Additional  Recipes.   Crown  8vo,  zr.  cloth. 
"  A  large  number  of  wrinkles  for  the  ordinary  cook,  tis  well  as  the  baker." — ScUurday  Rerview. 

Confectionery  for  Hotels  and  Bestaurants. 

THE  PASTRYCOOK  AND  CONFECTIONER'S  GUIDE. 
For  Hotels,  Restaurants  and  the  Trade  in  general,  adapted  also  for  Family 
Use.  By  Robert  Wells,  Author  of  "The  Bread  and  Biscuit  Baker's  and 
Sugar-Boiler's  Assistant."   Crown  Svo,  2s.  cloth, 

"  We  cannot  speak  too  highly  of  this  really  excellent  work.  In  these  days  of  keen  competltloa 
our  readers  cannot  do  better  than  purchase  this  book." — Bakers'  Times. 

Ornamental  Confectionery. 

ORNAMENTAL  CONFECTIONERY :  A  Guide  for  Bakers, 
Confectioners  and  Pastrycooks;  including  a  variety  of  Modern  Recipes,  and 
Remarks  on  Decorative  and  Coloured  Work.  With  129  Original  Designs. 
By  Robert  Wells,  Practical  Baker,  Author  of  "The  Bread  and  Biscuit 
Baker's  and  Sugar-Boiler's  Assistant,"  &c.  Crown  Svo,  cloth  gilt,  ss, 
"  A  valuable  work,  practical,  and  should  be  in  the  hands  of  every  baker  and  confectioner.  The 
Olustrative  designs  are  alone  worth  treble  the  amount  charged  for  the  whole  v/oik."— Bakers'  Times. 

Flour  Confectionery. 

THE  MODERN  FLOUR  CONFECTIONER.  Wholesale  and 
Retail.  Containing  a  large  Collection  of  Recipes  for  Cheap  Cikes,  Biscuits, 
&c.  With  Remarks  on  the  Ingredients  used  in  their  Manufacture.  To 
which  are  added  Recipes  for  Dainties  for  the  Working  Man's  Table.  By 
R.  Wells,  Author  of  "The  Bread  and  Biscuit  Baker,"  &c.  Crown  Svo,  2s.  cl, 
"  The  work  is  of  a  decidedly  practical  character,  and  In  every  recipe  regard  is  had  to  economU 
cal  working."— A^o)-</t  Bi-iiish  Daily  Mail. 

Laundry  Work. 

LA  UN  DRY  MANAGEMENT.  A  Handbook  for  Use  in  Private 
and  Public  Laundries,  Including  Descriptive  Accounts  of  Modern  Machinery 
and  Appliances  for  Laundry  Work.  By  the  Editor  of  "The  Laundry 
Journal."  With  numerorus  Illustrations.  Second  Edition.  Crown  Svo, 
25.  6d.  cloth. 

"  This  book  should  certainly  occupy  an  honoured  place  on  the  shelves  of  all  housekeepaii 
who  wish  to  keep  themselves  ait  couraiU  of  the  newest  appliances  and  methods."— TA*  Queen, 
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HANDYBOOKS  FOR  HANDICRAFTS. 

By  PAUL  N.  HASLUCK, 

Editor  of  "Work"  (New  Series);  Author  of  "Lathework,"  " Milling 

Machines,"  &c. 
Crown  8vo,  144  pages,  cloth,  price  is.  each, 

tS"  T/iese  Handybooks  have  been  itintten  to  supply  information  /o*- Workmen, 
Students,  and  Amateurs  in  the  several  Handicrafts,  on  the  actual  Practice  0} 
the  Workshop,  and  are  intended  to  convey  in  plain  language  Technical  Know- 
ledge of  the  several  Crafts.  In  describing  the  processes  employed,  and  themanipU' 
lation  of  material,  workshop  terms  are  used ;  workshop  practice  is  fully  explained; 
and  the  text  is  freely  illustrated  with  drawings  of  modern  tools,  appliances,  and 
processes. 


THE  METAL  TURNER'S  HANDYBOOK.    A  Practical  Manual 
for  Workers  at  the  Foot-Lathe.   With  over  100  Illustrations.   Price  is. 
"  The  book  will  be  of  service  alike  to  the  amateur  and  the  artisan  turner.  It  displays  thorough 

knowledge  of  the  suh}ecV— Scotsman. 

THE  WOOD  TURNER'S  HANDYBOOK.    A  Practical  Manual 
for  Workers  at  the  Lathe.   With  over  100  Illustrations.  Price  is. 
"We  recommsnd  the  book  to  young  turners  and  amateurs.   A  multitude  of  workmen  have 

hitherto  sought  in  vain  for  a  manual  of  this  special  industry."— Jl/«:Aa«i<ra/  JVorld. 

THE  WATCH  JOBBER'S  HANDYBOOK.  A  Practical  Manual 
on  Cleaning,  Repairing,  and  Adjusting.  With  upwards  of  100  Illustrations. 
Price  IS. 

"We  strongly  advise  all  young  persons  connected  with  the  watch  trade  to  acquire  and  study 
this  inexpensive  ■woik."~Clerken-weU  Chronicle, 

THE   PATTERN    MAKER'S   HANDYBOOK.      A  Practical 
Manual  on  the  Construction  of  Patterns  for  Founders.   With  upwards  of 
iro  Illustrations.  Price  is. 
"  A  most  valuable,  if  not  indispensable,  manual  for  the  pattern  maker."— Jir«oa//erf/-«. 

THE  MECHANIC'S  WORKSHOP  HANDYBOOK.  A  Practical 
Manual  on  Mechanical  Manipulation.  Embracing  Information  on  varioua 
Handicraft  Processes,  with  Useful  Notes  and  Miscellaneous  Memoranda, 
Comprising  about  200  Subjects,   Price  is. 

•|  A  very  clever  and  useful  book,  which  should  be  found  in  every  workshop ;  and  it  should 
certainly  find  a  place  in  all  technical  schools." — Saturday  Review. 

THE    MODEL    ENGINEER'S    HANDYBOOK.     A  Practical 

Manual  on  the  Construction  of  Model  Steam  Engines.   With  upwards  of  100 
Illustrations.   Price  is, 
"  Mr.  Hasluck  has  produced  a  very  good  little  hook."— BiiHeler. ' 

THE  CLOCK  JOBBER'S  HANDYBOOK.  A  Practical  Manual 
on  Cleaning,  Repairing,  and  Adjusting.  With  upwards  of  100  Illustrations. 
Price  IS. 

"  It  is  of  inestimable  service  to  those  commencing  the  ttaAe."— Coventry  Standard, 

THE    CABINET    WORKER'S   HANDYBOOK :    A  Practical 
Manual  on  the  Tools,  Materials,  Appliances,  and  Processes  employed  in 
Cabinet  Work,   With  upwards  of  100  Illustrations,   Price  is. 
"  Mr.  Hasluck's  thoroughgoing  little  Handybook  is  amongst  the  most  practical  guides  we  havo 

seen  for  beginners  in  cabinet-work." — Saturday  Review. 

THE  WOODWORKER'S  HANDYBOOK  OF  MANUAL  IN- 
STRUCTION, Embracing  Information  on  the  Tools,  Materials,  Appliances 
and  Processes  employed  in  Woodworking.   With  104  Illustrations.  Price  is 

^jfust  published. 

THE  METALWORKER'S  HANDYBOOK.  With  upwards  of  100 
Illustrations.  [/'«  preparation. 


Opinions  of  the  Press. 
"  Written  by  a  man  who  knows,  not  only  how  work  ought  to  be  done,  but  how  to  do  it,  and 

how  to  convey  his  knowledge  to  o{hets."—ls}ig-iueeritig: 

"  Mr.  Hasluck  writes  admirably,  and  gives  complete  instructions."— ,  .„  j 
"Mr.  Hasluck  combines  the  experience  of  a  practical  teacher  with  the  m.inipulative  skill  and 

scientific  knowledge  of  processes  of  the  trained  mechanician,  and  the  manuals  are  mairels  ol 

what  can  be  produced  at  a  popular  price."— Sc/toolmaster. 

••  Helpful  to  workmen  of  all  ages  and  degrees  of  experience."— Z'aiVj'  Chronulc, 
"  Practical,  sensible,  and  remarkably  chcnp."— journal  0/ Edufatioii. 
"  Concise,  clear  and  practical."— .S'af^r-rfaj'  Review. 
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Commercial  Education. 

LESSONS  IN  COMMERCE.    By  Professor  R.  Gambaro,  of 
the  Royal  High  Commercial  School  at  Genoa.  Edited  and  Revised  by  James 
Gault,  Professor  of  Commerce  and  Commercial  Law  in  King's  College^ 
London.   Crown  8vo,  3s.  6rf.  cloth. 
"  The  publishers  of  this  worli  have  rendered  considerable  service  to  the  cause  of  commerdal 
education  by  the  opportune  production  of  this  volume.   .   .    .   The  work  is  peculiarly  acceptable 
to  English  readers  and  an  admirable  addition  to  existing  class-books.    In  a  phrase,  we  think  the 
work  attains  its  object  in  furnishing  a  brief  account  of  those  laws  and  customs  of  British  trade  with 
which  the  commercial  man  interested  therein  should  be  familiar."— C/jawjfer  ofCommerceyoumal. 
"  An  invaluable  guide  in  the  hands  of  those  who  are  preparing  for  a  commercial  career." 

Counting  House. 

Foreign  Commercial  Correspondence, 

THE  FOREIGN  COMMERCIAL  CORRESPONDENT:  Being 
Aids  to  Commercial  Correspondence  in  Five  Languages — English,  French, 
German,  Italian,  and  Spanish.    By  Conrad  E.  Baker.    Second  EditioD. 
Crown  8vo,  3s.  6d.  cloth. 
' '  Whoever  wishes  to  correspond  in  all  the  languages  mentioned  by  Mr.  Baker  cannot  do  better 
than  study  this  work,  the  materials  of  which  are  excellent  and  conveniently  arranged.   They  consist 
not  of  entire  specimen  letters  but — what  are  far  more  useful— short  passages,  sentences,  oi 
phrases  expressing  the  same  general  idea  in  various  forms." — Athenaum. 

"A  careful  examination  has  convinced  us  that  it  is  unusually  complete,  well  arranged,  and 
reliable.   The  book  is  a  thoroughly  good  one." — Schoolmaster. 

Accounts  for  Manufacturers. 

FACTORY  ACCOUNTS:  Their  Principles  and  Practice.  A 

Handbook  for  Accountants  and  Manufacturers,  with  Appendices  on  the  No- 
menclature of  Machine  Details ;  the  Income  Tax  Acts ;  the  Rating  of  Fac- 
tories;  Fire  and  Boiler  Insurance;  the  Factory  and  Workshop  Acts,_&c., 
including  also  a  Glossary  of  Terms  and  a  large  number  of  Specimen  Rulings. 
By  Emile  Garcke  and  J.  M.  Fells.  Fourth  Edition,  Revised  and  En- 
larged.   Demy  8vo,  250  pages,  6s.  strongly  bound. 

"  A  very  interesting  description  of  the  requirements  of  Factory  Accounts.  .  .  .  theprinclpls 
of  assimilating  the  Factory  Accounts  to  the  general  commercial  books  is  one  which  we  thoroughly 
agree  with." — Accountants'  journal, 

"  Characterised  by  extreme  thoroughness.  There  are  few  oivners  of  factories  who  would  not 
derive  great  benefit  from  the  perusal  of  this  most  admirable  work." — Local  Gwemtnent  Chronicle. 

Intuitive  Calculations. 

THE  COMPENDIOUS  CALCULATOR ;  or.  Easy  and  Con- 
cise Methods  of  Performing  the  various  Arithmetical  Operations  required  in 
Commercial  and  Business  Transactions,  together  with  Useful  Tables.  By 
Daniel  O'Gorman.  Corrected  and  Extended  by  Professor  J.  R.  Youn&. 
Twenty-seventh  Edition,  Revised  by  C.  Norris.  Fcap.  8vo,  2S.  6d,  cloth 
limp ;  or,  3s.  6d.  strongly  half-bound  in  leather. 
"  It  would  be  difficult  to  exaggerate  the  usefulness  of  a  book  like  this  to  everyone  engaged  in 

commerce  or  manufacturing  industry.    It  is  crammed  full  of  rules  and  formula  for  shortening  and 

employing  calculations." — KnoivUdge. 

modern  Metrical  Units  and  Systems. 

MODERN  METROLOGY :  A  Mamial  of  the  Metrical  Units 
and  Systems  0/  the  Present  Century.  With  an  Appendix  containing  a  proposed 
English  System.  By  Lewis  D'A,  Jackson,  A.M. Inst.C.E.,  Author  of  "Aid 
to  Survey  Practice,"  &c.    Large  crown  8vo,  12s.  6d.  cloth. 

"  We  recommend  the  work  to  all  interested  in  the  practical  reform  of  our  weights  and  mea- 
sures."-A'a^/o-i. 

The  Metric  System  and  the  British  Standards. 

A  SERIES  OF  METRIC  TABLES,  in  which  the  British  Stand- 
ard Measures  and  Weights  are  compared  with  those  of  the  M etric  System  at  present 
in  Use  on  the  Continent.  By  C.  H.  Dowling,  C.E.  8vo,  ios.  6d.  strongly  bound. 
"Mr.  Dowling's  Tables  are  well  put  together  as  a  ready-reckoner  for  the  conversion  of  one 
fystem  mto  the  other."— Athettaum. 

Iron  and  Metal  Trades'  Calculator. 

THE  IRON  AND  METAL  TRADES'  COMPANION.  For 
expeditiously  ascertaining  the  Value  of  any  Goods  bought  or  sold  by  Weight, 
from  IS.  per  cwt.  to  112s.  per  cwt.,  and  from  one  farthing  per  pound  to  one 
shilling  per  pound.    By  Thomas  Downie.   396  pp.,  gs.  leather. 

"  A  most  useful  set  of  tables  ;  nothing  like  thorn  before  existed."— SKtVrfjH^A'czuj. 
"Although  specially  adapted  to  the  Iron  and  metal  trades,  the  tables  will  be  found  useful  ini 
every  other  business  In  which  merchandise  is  bought  and  sold  by  -weight,"— Railwaji  Newt 
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Chadwick's  Calculator  for  Numbers  and  Weights 
Combined. 

THE  NUMBER,  WEIGHT,  AND  FRACTIONAL  CALCU- 
LATOR. Containing  upwards  of  250,000  Separate  Calculations,  showing  at 
a  glance  the  value  at  422  diflerent  rates,  ranging  from  r^^th  of  a  Penny  to 
20s.  each,  or  per  cwt,,  and  £20  per  ton,  of  any  number  or  articles  consecu- 
tively, from  I  to  470. — Any  number  of  cwts,,  qrs.,  and  lbs.,  from  i  cwt,  to  47a 
cwts— Any  number  of  tons,  cwts.,  qrs.,  and  lbs.,  from  i  to  1,000  tons.  By 
William  Chadwick,  Public  Accountant.  Third  Edition,  Revised  and  Im- 
proved. 8vo,i8s.,  strongly  bound  for  Office  wear  and  tear. 

adapted  for  the  use  of  Accountants  and  Auditors,  Railway  Companies, 
Canal  Companies,  Shippers,  Shipping  Agents,  General  Carriers,  etc.  Ironfounders, 
Brassfounders,  Metal  Merchants,  Iron  Manufacturers,  Ironmongers,  Engineers, 
Machinists,  Boiler  Makers,  Millwiights,  Roofing,  Bridge  and  Girder  Makers,  Colliery 
Proprietors,  etc.  Timber  Merchants,  Builders,  Contractors,  Architects,  Surveyors, 
Auctioneers,  Valuers,  Brokers,  Mill  Owners  and  Manufacturers,  Mill  Furnishers, 
Merchants,  and  General  Wholesale  Tradesmen.  Also  for  the  Apportionment  of 
Mileage  Charges  for  Railway  Traffic. 

*»*  Opinions  of  the  Press. 

"  It  is  as  easy  of  reference  for  any  answer  or  any  number  of  answers  as  a  dictionary,  and  the 
references  are  even  more  quickly  made.  For  malting-  up  accounts  or  estimates  the  book  must 
prove  invaluable  to  all  who  have  any  considerable  quantity  of  calculations  involving  price  and 
measure  in  any  combination  to  do."— Engineer. 

"The  most  complete  and  practical  ready  reckoner  which  it  has  been  our  fortune  yet  to  see.  It 
ts  dilBcuIt  to  imagine  a  trade  or  occupation  in  which  it  could  not  be  of  the  greatest  use,  either  in 
saving  human  labour  or  in  checkmg  work.  The  publishers  have  placed  withm  the  reach  of  every 
commercial  man  an  iavaluable  and  unfailing  assistant. "—  The  Miller. 

"  The  most  perfect  work  of  the  kind  yet  prepared."— G/axfoa/  Herald. 

Harben's  Comprehensive  Weight  Calculator. 

THE  WEIGHT  CALCULATOR.  Being  a  Series  of  Tables 
upon  a  New  and  Comprehensive  Plan,  exhibiting  at  One  Reference  the  exact 
Value  of  any  Weight  from  1  lb.  to  15  tons,  at  300  Progressive  Rates,  from  id. 
to  168s.  per  cwt.,  and  containing  186,000  Direct  Answers,  which,  with  their 
Combinations,  consisting  of  a  single  addition  (mostly  to  be  performed  at 
sight),  will  afford  an  aggregate  of  10,266,000  Answers ;  the  whole  being  calcu- 
lated and  designed  to  ensure  correctness  and  promote  despatch.  By  Henry 
Harben,  Accountant.  Fourth  Edition,  carefully  Corrected.  Royal  8vo, 
£1  5s,  strongly  half-bound. 

"  A  practical  and  useful  work  of  reference  for  men  of  business  generally ;  It  Is  the  best  of  the 
(dnd  we  have  seen." — Ironmonger. 

"  Of  priceless  value  to  business  men.  It  Is  a  necessary  book  In  all  mercantile  offices." — Shef- 
field Independent, 

Marben's  Comprehensive  Discount  Guide. 

THE  DISCOUNT  GUIDE.  Comprising  several  Series  of 
Tables  for  the  use  of  Merchants,  Manufacturers,  Ironmongers,  and  others, 
b^  which  may  be  ascertained  the  exact  Profit  arising  from  any  mode  of  using 
Discounts,  either  in  the  Purchase  or  Sale  of  Goods,  and  the  method  of  either 
Altering  a  Rate  of  Discount  or  Advancing  a  Price,  so  as  to  produce,  by  one 
operation,  a  sum  that  will  realise  any  required,  profit  after  allowing  one  or 
more  Discounts  :  to  which  are  added  Tables  of'  Profit  or  Advance  from  ij  to 
Qo  per  cent.,  Tables  of  Discount  from  ij  to  98}  per  cent.,  and  Tables  of  Com- 
mission, &c.,  from  \  to  10  per  cent.  By  Henry  Harben,  Accountant,  Author 
of  "  The  Weight  Calculator."  New  Edition,  carefully  Revised  and  Corrected. 
Demy  8vo,  544  pp.,  £1  5s.  half-bound. 

"  A  book  such  as  this  can  only  be  appreciated  by  business  men,  to  whom  the  saving  of  time 
means  saving  of  money.  We  have  the  high  authority  of  Professor  J.  R.  Young  that  the  tables 
throughout  the  work  are  constructed  upon  strictly  accurate  principles.  The  work  Is  a  model 
of  typographical  clearness,  and  must  prove  of  great  value  to  merchants,  manufacturers,  and 
general  traders." — British  Trade  journal. 

Iron  Shipbuilders'  and  Merchants'  Weight  Tables. 

IRON -PLATE  WEIGHT  TABLES:  For  Iron  Shipbuilders, 
Engineers,  and  Iron  Merchants.  Containing  the  Calculated  Weights  of  up- 
wards of  150,000  diflerent  sizes  ot  Iron  Plates,  from  1  foot  by  6  in.  by  i  in.  to 
10  feet  by  5  feet  by  i  in.  Worked  out  on  the  basis  of  40  lbs.  to  the  square 
foot  of  Iron  of  i  inch  in  thickness.  Carefully  compiled  and  thoroughly  Re- 
vised by  H.  Burlinson  and  W.  H.  Simpson.  Oblong  4to,  25s.  half-bound. 
"This  work  will  be  found  of  great  utility.  The  authors  have  had  much  practical  experience 

of  wh.-it  Is  wanting  In  making  estimates;  and  the  use  of  the  book  will  save  much  time  In  making 

elaborate  calculations." — Etiglish  Mechanic. 
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Dr.  Fream's  New  Edition  of  ^' The  Standard 
Treatise  on  Agriculture." 
THE  COMPLETE  GRAZIER,  and  FARMER'S  and  CATTLE- 
BREEDER'S  ASSISTANT :  A  Compendium  of  Husbandry.  Originally 
Written  by  William  Youatt.  Thirteenth  Edition,  entirely  Re-written, 
considerably  Enlarged,  and  brought  up  to  the  Present  Requirements  of 
Agricultural  Practice,  by  William  Fream,  LL.D.,  Steven  Lecturer  in  the 
University  of  Edinburgh,  Author  of  "The  Elements  of  Agriculture,"  &c. 
Royal  8vo,  1,100  pp.,  with  over  450  Illustrations,  £1  iis.  6d.  strongly  and 
handsomely  bound. 

Extract  from  Publishers'  Advertisement. 

"  A  treatise  that  made  its  original  appearance  in  the  first  decade  of  the  century,  and  that  enters 
upon  its  Thirteenth  Edition  before  the  century  has  run  its  course,  has  undoubtedly  established  its 
position  as  a  work  of  permanent  value.  .  .  The  phenomenal  progress  of  the  last  dozen  years  in  the 
Practice  and  Science  of  Fanning  has  rendered  it  necessary,  however,  that  the  volume  should  be 

re-written  and  for  this  undertaking  the  publishers  were  fortunate  enough  to  secure  the 

services  of  Dr.  Fream,  whose  high  attainments  in  all  matters  pertaining  to  agriculture  have  been 
so  emphatically  recognised  by  the  highest  professional  and  official  authorities.  In  carrying 
out  his  editorial  duties,  Dr.  FREAM  has  been  favoured  with  valuable  contributions  by  Prof.  J. 
WORTLEY  AXE,  Mr.  E.  BROVW,  Dr.  BERNARD  DYER,  Mr.  W.  J.  MALDEN,  Mr.  R.  H.  REW, 
Prof.  SHELDON,  Mr.  J.  SINCLAIR,  Mr.  SANDERS  SPENCER,  and  others. 

"  As  regards  the  illustrations  of  the  work,  no  pains  have  been  spared  to  make  them  as  repre- 
sentative and  characteristic  as  possible,  so  as  to  be  practically  useful  to  the  Fanner  and  Grazier." 

Summary  of  Contents. 


Book  I.  On  the  Varieties,  Breed- 
ing, Rearing,  Fattening,  and 
Management  of  Cattle. 

Book  II.  On  the  Economy  and  Man- 
agement OF  the  Dairy. 

Book  III.  On  the  Breeding,  Rear- 
ing, AND  Management  of  Horses. 

Book  IV.  On  the  Breeding,  Rear- 
ing, AND  Fattening  of  Sheep. 

Book  V.  On  the  Breeding,  Rearing, 
and  Fattening  of  Swine. 

Book  VI.  On  the  Diseases  of  Live 
Stock. 


Book  VII.  On  the  Breeding,  Rear- 
ing, and  Management  of  Poultry, 
Book  VIII.  On  Farm  Offices  and 

Implements  of  Husbandry. 
Book  IX.  On  the  Culture  and  Man- 
agement of  Grasslands. 
Book  X,  On  the  Cultivation  and 
Application  of  Grasses,  Pulse, 
and  Roots. 
Book  XI.  On  Manures  and  their 
Application  toGrass  Land&Crops 
Book  XII.  Monthly  Calendars  of 
Farmwork. 


***  Opinions  of  the  Press  on  the  New  Edition. 

"  Dr.  Fream  is  to  be  congratulated  on  the  successful  attempt  he  has  made  to  give  us  a  work 
which  will  at  once  become  the  standard  classic  of  the  farm  practice  of  the  country.  We  believe 
that  it  will  be  found  that  it  has  no  compeer  among  the  many  works  at  present  in  existence.  .  .  , 
The  illustrations  are  admirable,  while  the  frontispiece,  which  represents  the  well-known  bull,  New 
Year's  Gift,  bred  by  the  Queen,  is  a  work  of  art."— TTie  Times. 

"  The  book  must  be  recognised  as  occupying  the  proud  position  of  the  most  exhaustive  work 
of  reference  in  the  English  language  on  the  subject  with  which  it  A^sis." —Atheiiaum. 

"  The  most  comprehensive  guide  to  modern  farm  practice  that  exists  in  the  English  language 
to  day.  .  .  .  The  book  is  one  that  ought  to  be  on  every  farm  and  inthe  library  of  every  land- 
owner."— Mark  Lane  Express. 

"  In  point  of  exhaustiveness  and  accuracy  the  work  will  certainly  hold  a  pre-eminent  and 
unique  position  among  books  dealing  with  scientific  agricultural  practice.  It  is,  in  fact,  an  agri- 
cultural library  of  itself."-  North  British  .Agriailtiirist. 

"  A  compendium  of  authoratative  and  well-ordered  knowledge  on  every  conceivable  branch 
of  the  work  of  the  live  stock  farmer ;  probably  without  an  equ£j  in  this  or  any  other  country." 

Yorkshire  Post. 

"  The  best  and  brightest  guide  to  the  practice  of  husbandry,  one  that  has  no  superior— no 
equal  we  might  truly  say— among  the  agricultural  literature  now  before  the  public.  ...  In 
everj-  section  in  which  we  have  tested  it,  the  work  has  been  lound  thoroughly  up  to  date."— Bell's 
Weekly  Messenger. 

Britisli  Farm  Live  Stoclc. 

FARM  LIVE  STOCK  OF  GREAT  BRITAIN.  By  Robert 
Wallace,  F.L.S.,  F.R.S.E.,  &c.,  Professor  of  Agriculture  and  Rural  Eco- 
nomy in  the  University  of  Edinburgh.  Third  Edition,  thoroughly  Revised 
and  considerably  Enlarged.  With  over  120  Phototypes  of  Prize  Stock.  Demy 
_8vo,  384  pp.,  with  79  Plates  and  Maps,  12s.  6d.  cloth. 

"  A  really  complete  woik  on  the  history,  breeds,  and  management  of  the  farm  stock  of  Great 
Britain,  and  one  which  Is  likely  to  find  its  way  to  the  shelves  of  every  country  gentleman's 
library."— rA<  Times. 

"  The  latest  edition  of  '  Farm  Live  Stock  of  Great  Britain  '  is  a  production  to  be  proud  of,  and 
Its  Issue  not  the  least  of  the  services  which  its  author  has  rendered  to  agricultural  science." 

Scottish  Farmer 

"  The  book  is  very  attractive  .  .  .  and  we  can  scarcely  imagine  the  existence  of  a  farmer 
who  would  not  like  to  have  a  copy  of  this  beautiful  work."— A/nrA  Latie  Express. 

"  A  work  which  will  long  be  reg.irtlud  as  a  standard  authority  whenever  a  concise  history  and 
description  of  the  breeds  of  live  stock  in  the  British  Isles  is  required."— ^e/^j-  HWkly  MesscK£er 
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JDairy  Farming. 

BRITISH  DAIRYING.  A  Handy  Volume  on  the  Work  of  the 
Dairy-Farm.  For  the  Use  of  Technical  Instruction  Classes,  Students  in 
Agricultural  Colleges,  and  the  Working  Dairy-Farmer.  By  Prof.J.  P.  Sheldon, 
late  Special  Commissioner  of  the  Canadian  Government,  Author  of  "  Dairy 
^Farming,"  &c.  With  numerous  Illustrations.  Crown  8vo,  2S.  6U.  cloth. 
"  May  be  confidently  recommended  as  a  usefu!  text-book  on  dairy  farming."— Wp-rioi^Cwj-a/ 

"Probably  the  best  half-crown  manual  on  dairy  work  that  has  yet  been  produced."— JVor/A 
British  Agriculiurist. 

"  It  is  the  soundest  little  work  we  have  yet  seen  on  the  subject."— 77i<  Times. 

JDairif  Manual. 

MILK,  CHEESE  AND  BUTTER:  A  Practical  Handbook 
on  their  Properties  and  the  Processes  of  their  Production,  including  a 
Chapter  on  Cream  and  the  Methods  of  its  Separation  from  Milk.  By  joHit 
Oliver,  late  Principal  of  the  Western  Dairy  Institute,  Berkeley.  With 
Coloured  Plates  and  200  Illusts.   Crown  8vo,  js.ed.  cloth.      [Just  published. 

Agricultural  Facts  and  Figures. 

NOTE-BOOK  OF  AGRICULTURAL  FACTS  AND  FIGURES 
FOR  FARMERS  AND  FARM  STUDENTS.   By  Primrose  McConnell, 
B.Sc.   Fifth  Edition.    Royal  32mo,  roan,  gilt  edges,  with  band,  4s. 
"  Literally  teems  with  information,  and  we  can  cordially  recommend  It  to  all  connected  with 
■gfriculture."— A'iir/A  British  Agriculturist. 

Small  Farming. 

SYSTEMATIC  SMALL  FARMING;  or,  The  Lessons  of  my 
Farm.  Being  an  Introduction  to  Modern  Farm  Practice  for  Small  Fanners. 
By  Robert  Scott  Burn,  Author  of  "Outlines  of  Modern  Farming,"  &c. 
With  numerous  Illustrations,  crown  8vo,  6s.  cloth. 

"This  Is  the  completest  book  of  Its  class  we  have  seen,  and  one  which  every  amateur  farmer 
will  read  with  pleasure  and  accept  as  a  gvide."— Field. 

Modern  Farming,  " 

OUTLINES  OF  MODERN  FARMING.  By  R.  Scott  Burn. 
Soils,  Manures,  and  Crops — Farming  and  Farming  Economy — Cattle,  Sheep, 
and  Horses  —  Management  of  Dairy,  Pigs,  and  Poultry  —  Utilisation  01 
Town-Sewage,  Irrigation,  &c.  Sixth  Edition.  In  One  Vol.,  1,250  pp.,  half- 
bound,  profusely  Illustrated,  12s. 

"  The  aim  of  the  author  has  been  to  make  his  work  at  once  comprehensive  and  trustworthy 
and  he  has  succeeded  to  a  degree  which  entitles  him  to  much  credit.' — Morning  Advertiser. 

Agricultural  Engineering. 

FARM  ENGINEERING,  THE  COMPLETE  TEXT-BOOK  OF. 
Comprising  Draining  and  Embanking;  Irrigation  and  Water  Supply  ;  Farm 
Roads,  Fences,  and  Gates ;  Farm  Buildings ;  Barn  Implements  and  Ma- 
chines; Field  Implements  and  Machines ;  Agricultural  Surveying,  &c.  By 
Prof.  John  Scott.  In  One  Vol.,  1,150  pages,  half-bound,  with  over  600  Illus- 
trations, 12s, 

"  Written  with  great  care,  as  well  as  with  knowledge  and  ability.  The  author  has  done  his 
work  well ;  we  have  found  him  a  very  trustworthy  guide  wherever  we  have  tested  his  statements. 
The  volume  will  be  of  great  value  to  agricultural  students," — Mark  Lane  Express, 

Agricultural  Text-Book. 

THE  FIELDS  OF  GREAT  BRITAIN  :  A  Text-Book  o£ 
Agriculture,  adapted  to  the  Syllabus  of  the  Science  and  Art  Department. 
For  Elementary  and  Advanced  Students.  By  Hugh  Clements  (Board  of 
Trade).   Second  Edition,  Revised,  with  Additions.   i8mo,  2S.  6d.  cloth, 

"A  most  comprehensive  volume,  giving  a  mass  of  Information." — Agricultural  Economist. 
"It  Is  a  long  time  since  we  have  seen  a  book  which  has  pleased  us  more,  or  which  conuins 
»nch  a  vast  and  useful  fund  of  knowledge." — Educational  Times. 

Tables  for  Farmers,  etc. 

TABLES,  MEMORANDA,  AND  CALCULATED  RESULTS 
for  Farmers,  Graziers,  Agricultural  Students,  Surveyors,  Land  Agetits,  Auc- 
tioneers, etc.  With  a  New  System  of  Farm  Book-keeping.  Selected  and 
Arranged  by  Sidney  Francis.  Third  Edition,  Revised.  272  pp.,  waistcoat- 
pocket  size,  IS.  6d,  limp  leather. 

'•  Weighing  less  than  i  oz.,  and  occupying  no  more  space  than  a  match  box.  It  contains  a  mass 
of  facts  and  calcul.itions  which  has  never  before,  in  such  handy  form,  been  obtainable.  Every 
operation  on  the  farm  is  dealt  with.  The  work  may  be  taken  as  thoroughly  accurate,  the  whole 
of  llie  tables  having  been  revised  by  Dr.  Frcam.  We  cordially  recommend  it."— Bell  s  ll  eerly 
Messenger, 


AGRICULTURE,  FARMING,  GARDENING,  etc.  45 


The  Management  of  Bees. 

BEES  FOR  PLEASURE  AND  PROFIT:  A  Guide  to  the 
Manipulation  of  Bees,  the  Production  of  Honey,  and  the  General  Manage- 
ment of  the  Apiary.  By  G.  Gordon  Samson.  With  numerous  Illustrations. 
Crown  8vo,  is.  cloth. 

"  The  intending  bee-keeper  will  find  exactly  the  kind  of  information  required  to  enable  him 
to  make  a  successful  start  mth  his  hives.  The  author  is  a  thoroughly  competent  teacher,  and  his 
hook  may  be  commended."— Monii/i^  Post. 

Farm  and  Estate  Book-keeping, 

BOOK-KEEPING  FOR  FARMERS  &■  ESTATE  OWNERS. 
A  Practical  Treatise,  presenting,  in  Three  Plans,  a  System  adapted  for  all 
Classes  of  Farms.  By  Johnson  M.Woodman,  Chartered  Accountant,  Second 
Edition,  Revised.  Crown  8vo,  3s.  6d.  cloth  boards  ;  or  2S.  6d.  cloth  limp. 
"  The  volume  is  a  capital  study  of  a  most  important  subject."— ^e-Wa<//Mra/  Gazette. 
The  young  farmer,  land  agent,  and  surveyor  will  find  Mr.  Woodmau's  treatise  more  than 
repay  its  cost  and  stady.  '— Building'  News. 

Farm  Account  Book. 

WOODMAN'S  YEARLY  FARM  ACCOUNT  BOOK.  Giving 
a  Weekly  Labour  Account  and  Diary,  and  showing  the  Income  and  Expen- 
diture under  each  Department  of  Crops,  Live  Stock,  Dairy,  &c.  &c.  With 
Valuation,  Profit  and  Loss  Account,  and  Balance  Sheet  at  the  end  of  tha 
Year.  By  Johnson  M.  Woodman,  Chartered  Accountant,  Author  of  "  Book- 
keeping for  Farmers."  Folio,  ys.  6d.  half 'botind.  IcuUure, 
"Contains  every  requisite  form  for  keeping  farm  accounts  readily  and  accurately." — Agri- 

Early  Fruits,  Flowers,  and  Vegetables, 

THE  FORCING  GARDEN :  or,  How  to  Grow  Early  Fruits, 
Flowers,  and  Vegetables.  With  Plans  and  Estimates  for  Building  Glass- 
houses, Pits,  and  Frames.  With  Illustrations.  By  Samuel  Wood.  Crown 
8vo,  3s.  6d.  cloth.  " 

"A  good  book,  and  faurly  fills  a  place  that  was  in  some  degree  vacant.'  The  book  is  written  with 
great  care,  and  contains  a  great  deal  of  valuable  teaching." — Gardeners'  Magazitte. 

€rOOd  Gardening. 

A  PLAIN  GUIDE  TO  GOOD  GARDENING  ;"or,  How  to  Grow 
Vegetables,  Fruits,  and  Flowers.  By  S.  Wood.  Fourth  Edition,  with  con- 
siderable Additions,  &c.,  and  numerous  Illustrations.  Crown  Svo,  3s.  6d.  cl. 
"  A  very  good  book,  and  one  to  be  highly  recommended  as  a  practical  guide.   The  practical 

directions  are  excellent." — Athetiaiim, 

"  May  be  recommended  to  young  gardeners,  cottagers,  and  specially  to  amateurs,  for  the 

plain,  simple,  and  trustworthy  information  it  gives  on  common  matters  too  often  neglected,"— 

Gardeners'  Chronicle, 

Gainful  Gardening. 

MULTUM-IN-PARVO  GARDENING;  or,  How  to  make  One 
Acre  of  Land  produce  £620  a-year  by  the  Cultivation  of  Fruits  and  Vegetables  ; 
also.  How  to  Grow  Flowers  in  Three  Glass  Houses,  so  as  to  realise  £176  per 
annum  clear  Profit.  By  Samuel  Wood,  Author  of  "Good  Gardening,"  &c. 
Fifth  and  Cheaper  Edition,  Revised,  with  Additions.  Crown  Svo,  li.  sewed. 
"We  are  bound  to  recommend  it  as  not  only  suited  to  the  ceise  of  the  amateur  and  gentleman's 

gardener,  but  to  the  market  grower." — Gardeners'  Magazine, 

Gardening  for  Ladies. 

THE  LADIES'  MULTUM-IN-PARVO  FLOWER  GARDEN, 
and  Amateurs'  Complete  Guide.  With  Illusts.  By  S,  Wood.  Cr.Svo,  3s.  6d.  cl, 

"  This  volume  contains  a  good  deal  of  sound  common  sense  instruction." — Florist. 

"  Full  of  shrewd  hints  and  useful  instructions,  based  on  a  lifetime  of  experience,"— ^a><^77(a;i. 

Receipts  for  Gardeners. 

GARDEN  RECEIPTS.    Edited  by  Charles  W.  Quin.  i2mo, 
IS.  6d.  cloth  limp. 
'•  A  useful  and  handy  book,  containing  a  good  deal  of  valuable  information."— 

Market  Gardening. 

MARKET  AND  KITCHEN  GARDENING.  By  Contributors 
to  "The  Garden,"  Compiled  by  C.  W.  Shaw,  late  Editor  of  "Gardening 
Illustrated."    izmo,  3s.  6d.  cloth  boards. 

"  The  most  valuable  compendium  of  kitchen  and  market-garden  work  published,"— Fa>-»««»-. 

Cottage  Gardening. 

COTTAGE  GARDENING ;  or,  Flowers,  Fruits,  and  Vegetables  or 
Small  Gardens,   By  E.  Hobday,   i2mo,  is,  6d.  cloth  limp. 
"  Contains  much  useful  information  at  a  small  chitgo,"— Glasgow  Herald. 
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AUCTIONEERING,  VALUING,  LAND  SURVEYING 
ESTATE  AGENCY,  etc. 


Auctioneer's  Assistant, 

THE  APPRAISER,  A  UCTIONEER,  BROKER,  HOUSE  AND 
EST  A  TE  A  GENT  AND  VAL  UER'S  POCKET  A  SSISTA  NT,  for  the  Valua- 
tion  for  Purchase,  Sale,  or  Renewal  of  Leases,  Annuities  and  Reversions,  and 
of  property  generally;  with  Prices  for  Inventories,  &c.  By  John  Wheeler, 
Valuer,  &c.  Sixth  Edition,  Re-written  and  greatly  extended  by  C.  Norris, 
Surveyor,  Valuer,  &c.    Royal  samo,  5s.  cloth. 

"  A  neat  and  concise  book  of  reference,  containing  an  admirable  and  clearly-arrangeJ  list  of 
prices  for  inventories,  and  a  very  practical  guide  to  determine  tlie  value  of  fnmituie,&c."—S/antlard. 

•'  Contains  a  large  quantity  of  varied  and  useful  Information  as  to  the  valuation  for  purchase, 
sale,  or  renewal  of  leases,  annuities  and  reversions,  and  of  propertv  generally,  with  prices  foi 
Inventories,  and  a  guide  to  determine  the  value  of  interior  fittings  and 'other  effects."— £«tWer. 

Auctioneering, 

AUCTIONEERS :  THEIR  DUTIES  AND  LIABILITIES. 
A  Manual  of  Instruction  and  Counsel  for  the  Young  Auctioneer.  By  Robert 
Squibbs,  Auctioneer.  Second  Edition,  Revised  and  partly  Re- written.  Demy 
8vo,  I2S.  6d.  cloth, 

%*  Opinions  of  the  Press. 

"  The  standard  text-book  on  the  topics  of  which  it  treats." — AthencBum. 

"  The  work  is  one  of  general  exceUent  character,  and  gives  much  information  in  a  compen- 
dious and  satisfactory  form." — Bitilder. 

"  May  be  recommended  as  giving  a  great  deal  f  information  on  the  law  relating  to 
auctioneers,  in  a  very  readable  form." — Law  yournal. 

"  Auctioneers  may  be  congratulated  on  having  so  pleasing  a  writer  to  minister  to  their  special 
needs." — Solicitors^  Journal. 

"Every  auctioneer  ought  to  possess  a  copy  of  this  excellent  work." — Ironmonztr, 

"  Of  great  value  to  the  profession.  .  .  .  We  readily  welcome  this  book  from  the  fact  that  It 
treats  the  subject  in  a  manner  somewhat  new  to  the  profession." — Estates  Gazette. 

Inwood's  Estate  Tables, 

TABLES  FOR  THE  PURCHASING  OF  ESTATES,  Freehold, 
Copyhold,  or  Leasehold;  Annuities,  Advowsom,  etc.,  Bini  for  the  Renewing  of 
Leases  held  under  Cathedral  Churches,  Colleges,  or  other  Corporate  bodies, 
for  Terms  of  Years  certain,  and  for  Lives :  also  for  Valuing  Reversionary 
Estates,  Deferred  Annuities,  Next  Presentations,  &c. ;  together  with  Smart's 
Five  Tables  of  Compound  Interest,  and  an  Extension  of  the  same  to  Lower 
and  Intermediate  Rates.  By  W.  Inwood.  24th  Edition,  with  considerable 
Additions,  and  new  and  valuable  Tables  of  Logarithms  for  the  more  DifScult 
Computations  of  the  Interest  of  Money,  Discount,  Annuities,  &c. ,  by  M.  Fedor 
Thoman,  of  the  Societe  Credit  Mobiiier  ot  Paris.  Crown  8vo,  8s.  cloth. 
"Those  interested  in  the  purchase  and  sale  of  estates,  and  in  the  adjustment  of  compensation 

cases,  as  well  as  in  transactions  in  annuities,  life  insurances,  &c.,  will  find  the  present  edition  of 

eminent  service." — Engineering. 

"  '  Inwood's  Tables '  still  maintain  a  most  enviable  reputat.on.  The  new  issue  has  been  enriched 

by  large  additional  contributions  by  M.  Fedor  Thoman,  whose  carefully  arranged  Tables  cannot 

fail  to  oe  of  the  utmost  utility."— jWi«t«£-  Journal. 

Agricultural  Valuer's  Assistant. 

THE  AGRICULTURAL  VALUER'S  ASSISTANT.  A  Prac- 
tical Handbook  on  the  Valuation  of  Landed  Estates  ;  including  Rules  and 
Data  for  Measuring  and  Estimating  the  Contents,  Weights,  and  Values  of 
Agricultural  Produce  and  Timber,  and  the  Values  of  Feeding  Stuffs, 
Manures,  and  Labour ;  with  Forms  of  Tenant-Right- Valuations,  Lists  of 
Local  Agricultural  Customs,  Scales  of  Compensation  under  the  Agricultural 
Holdings  Act,  &c  &c.  By  Tom  Bright,  Agricultural  Surveyor.  Second 
Edition,  much  Enlarged.  Crown  8vo,  5s.  cloth. 
"Full  of  tables  and  examples  in  connection  with  the  valuation  of  tenant-right,  estates,  labour, 

contents,  and  weiglits  of  timber,  and  farm  produce  of  all  kinds."— v4^yii:K//«ra/  Gazette. 

"  An  eminently  practical  handbook,  full  of  practical  tables  and  data  of  undoubted  interest  and 

value  to  surveyors  and  auctioneers  in  preparing  valuations  of  all  kinds."— Farwr. 

Plantations  and  Underwoods. 

POLE  PLANTATIONS  AND  UNDERWOODS:  A  Practical 
Handbook  on  Estimating  the  Cost  of  Forming,  Renovating,  Improving,  and 
Grubbing  Plantations  and  Underwoods,  their  Valuation  for  Purposes  ot 
Transfer,  Rental,  Sale,  or  Assessment.  By  Tom  Bright,  Author  of 
"The  AgriculturalValuer's  Assistant,"  &c.   Crown  8vo,  3s.  6d.  cloth, 

"  To  valuers,  foresters  and  agents  it  will  be  a  welcome  M."— North  British  Arrtnilturist. 
"Well  calculated  to  assist  the  valuer  in  tlio  dlsch.irgc  of  his  duties,  and  of  undoubted  Interest 
and  use  both  to  surveyors  and  auctioneers  In  propailog  valuations  of  all  kinds."— AToW  Htraid. 
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Hudson's  Zand  Valuer's  Focket-Book, 

THE  LAND  VALUER'S  BEST  ASSISTANT :  Being  Tables 
on  a  very  much  Improved  Plan,  for  Calculating  the  Value  of  Estates.  With 
Tables  for  reducing  Scotch,  Irish,  and  Provincial  Customary  Acres  to  Statute 
Measure,  &c.  By  R.  Hudson,  C.E.  New  Edition.  Royal  samo,  leather, 
elastic  band,  4s.  . 

"  Of  incalculable  value  to  the  country  gentleman  and  professional  man.  —Partners'  j^ourna 

Xhvart's  Land  Improver's  Pocket-Book, 

THE  LAND  IMPROVER'S  POCKET-BOOK  OF  FORMULA, 
TABLES,  and  MEMORANDA  required  in  any  Computation  relating  to  the 
Permanent  Improvement  of  Landed  Property  .  By  John  Ewart,  Land  Surveyor 
and  Agricultural  Engineer,  Second  Edition,  Revised.  Royal  32mo,  oblong, 
leather,  gilt  edges,  with  elastic  band,  4s. 
"  A  compendious  and  handy  little  \o\\xme."—Sfeciator. 

Complete  Agricultural  Surveyor's  Pocket-Book, 

THE  LAND  VALUER'S  AND  LAND  IMPROVER'S  COM-  - 
PLETE  POCKET-BOOK.  Being  of  the  above  Two  Works  bound  together. 
Leather,  with  strap,  ys.  64. 

House  Property, 

HANDBOOK  OF  HOUSE  PROPERTY.  A  Popular  and  Practi- 
cal Guide  to  the  Purchase,  Mortgage,  Tenancy,  and  Compulsory  Sale  oi 
Houses  and  Land,  including  the  Law  of  Dilapidations  and  Fixtures ;  with 
Examples  of  all  kinds  of  Valuations,  Useful  Information  on  Building,  and 
Suggestive  Elucidations  of  Fine  Art.  By  E.  L.  Tarbuck,  Architect  and 
Surveyor.  Fifth  Edition,  Enlarged,  lamo,  5s.  cloth.  * 
"  The  advice  is  thoroughly  practical."— i.asti  journal. 

"  For  all  who  have  dealings  with  house  property,  this  is  an  indispensable  gaiAe."— Decoration. 
"  Carefully  brought  up  to  date,  and  much  improved  by  the  addition  of  a  division  on  fine 
art.   .   .   .   A  well-written  and  thoughtful  work."— Z.a»trf  ^^«»<  .f  ^eforrf. 


LAW  AND  MISCELLANEOUS. 


Private  Bill  Legislation  and  Provisional  Orders. 

HANDBOOK  FOR  THE  USE  OF  SOLICITORS  AND  EN- 
GINEERS Engaged  in  Promoting  Private  Acts  of  Parliament  and  Provi- 
sional Orders,  for  the  Authorization  of  Railways,  Tramways,  Wor'ks  for  the 
Supply  of  Gas  and  Water,  and  other  undertakings  of  a  like  character.  By 
L.  Livingston  Macassey,  of  the  Middle  Temple,  Barrister-at-Law, 
M.Inst. C.E. ;  Author  of  "  Hints  on  Water  Supply.''  Demy  8vo,  950  pp.,  25J.  cl. 
"  The  author's  double  experience  as  an  engineer  and  barrister  has  enabled  him  to  approach 
the  subject  alike  from  an  engineering  and  legal  point  of  view."— Local  Government  Chronicle. 

Laiv  of  Patents. 

PATENTS  FOR  INVENTIONS,  AND  HOW  TO  PROCURE 
THEM.  Compiled  for  the  Use  of  Inventors,  Patentees  and  others.  By 
G.  G.  M.  Hardingham,  Assoc. Mem. Inst.C.E.,  &c.    Demy  8vo,  is.  6d.  cloth. 

Labour  Disputes. 

CONCILIATION  AND  ARBITRATION  IN  LABOUR  DIS- 
PUTES :  A  Historical  Sketch  and  Brief  Statement  of  the  Present  Position 
of  the  Question  at  Home  and  Abroad.  By  J.  S.  Jeans,  Author  of  ''England's 
Supremacy,"  &c.   Crown  8vo,  200  pp.,  2s.  6d.  cloth.  {Just  published. 

Pocket-Book  for  Sanitary  Officials. 

THE  HEALTH  OFFICER'S  POCKET-BOOK :  A  Guide  to 
Sanitary  Practice  and  Law.  For  Medical  Ofi&cers  of  Health,  Sanitary  In- 
spectors, Members  of  Sanitary  Authorities,  &c.  By  Edward  F.  Willoughby, 
M.D.  (Lond.),  &c.,  Author  of  "  Hygiene  and  Public  Health."  Fcap.  8vo, 
7s.  6d.  cloth,  red  edges,  rounded  corners.  IJnst  published. 

"  A  mine  of  condensed  information  of  a  pertinent  and  useful  kind  on  the  various  subjects  of 

which  it  treats.   The  matter  seems  to  have  been  carefully  compiled  and  arranged  for  facility  of 

reference,  and  it  is  well  illustrated  by  diagrams  and  woodcuts.     The  different  subjects  are 

succinctly  but  fully  and  scientifically  dealt  with."— 7"A<!  Lancet. 

"  Ought  to  be  welcome  to  those  for  whose  use  it  is  designed,  since  it  practically  boils  down  a 

reference  library  into  a  pocket  volume.   ...    It  combines,  with  an  uncommon  degree  of 

cfTicicncy,  the  qu,ilities  of  accuracy,  conciseness  and  comprehensiveness." — Scotsman. 

"  An  excellent  puhlicition,  dealing  with  the  scientific,  technical  and  legal  matters  connected 

with  the  duties  of  medical  officers  of  health  and  sanitary  inspectors.    The  work  is  replete  with 

information." — Local  Government  yoiirnal. 
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A  Complete  JEjntome  of  the  Laivs  of  this  Country, 

EVERY  MAN'S  OWN  LAWYER:  A  Handy. Book  of  the 
Principles  of  Law  and  Equity.  By  A  Barrister.  Thirty-first  Edition,  care- 
fully Revised,  and  including  the  Legislation  of  1893,  Comprising  (amongst 
other  Acts)  the  Voluntary  Conveyances  Act,  1893;  the  Married  Women's 
Property  Act,  i8gs)  the  Trustee  Act,  iSgi  ;  the  Savings  Bank  Act,i8gi  ;  the 
Barbed  Wire  Act,  iSqt,  ;  the  Industrial  and  Provident  Societies  Act,  1893  ;  the 
Hours  of  Labour  of  Railway  Servants  Act,  1893  ;  the  Fertiliser  and  Feeding 
Stuffs  Act,  1893,  &c.,  as  well  as  the  Betting  and  Loans  (Infants)  Act,  1892: 
the  Gaming  Act,  7892  ;  the  Shoji  Hours  Act,  1892  ;  the  Conveyancing  and  Real 
Property  Act,  1892  ;  the  Small  Holdings  Act,  1S92;  and  many  other  new  Acts. 
Crown  8vo,  700  pp.,  price  6s.  Sd.  (saved  at  every  consultation ! ),  strongly 
bound  in  cloth,  [Just  published. 

The  Book  will  be  found  to  comprise  (amongst  other  matter)— 
THE  Rights  and  wrongs  of  Individuals— Landlord  and  Tenant— vendors 
AND  purchasers— Partners  and  Agents— Companies  and  Associations— Masters, 

SERVANTS,  AND  WORKMEN— LEASES  AND  MORTGAGES  LiBEL  AND  SLANDER— CON- 
TRACTS AND  AGREEMENTS— BONDS  AND  BILLS  OF  SAI  E— CHEQUES,  BILLS,  AND  NOTES- 
RAILWAY  AND  SHIPPING  LAW— Bankruptcy  vnd  insurance— borrowers.  Lenders, 

AND  SURETIES— CRIMINAL  LAW— PARLIAMENTARY  ELECTIONS— COUNTY  COUNCILS- 
MUNICIPAL  CORPORATIONS— PARISH  LAW,  CHURCH-WARDENS,  ETC.— PUBLIC  HEALTH 
AND  NUISANCES— COPYRIGHT  AND  PATENTS— TRADE  MARKS  AND  DESIGNS— HUSBAND 
AND  WIFE,  DIVORCE,  ETC.— TRUSTEES  AND  EXECUTORS— GUARDIAN  AND  WARD,  IN- 
FANTS, ETC.— Game  laws  and  Sporting— Horses,  horse  dealing,  and  dogs— inn- 
keepers, LICENSING,  ETC.— Forms  of  Wills,  Agreements,  etc.  etc 

IS"  The  object  of  this  work  is  to  enable  those  who  consult  it  to  help  them- 
selves to  the  law ;  and  thereby  to  dispense,  as  far  as  possible,  with  professional 
assistance  and  advice.  There  are  many  wrongs  and  grievances  which  persons  sub- 
mit to  from  time  to  time  through  not  knowing  how  or  where  to  apply  for  redress  ;  and 
many  persons  have  as  great  a  dread  of  a  lawyer's  office  as  of  a  lion's  den.  With  this 
book  at  hand  it  is  believed  that  many  a  Six-and-Eightpence  may  be  saved;  many 
a  wrong  redressed ;  many  a  right  reclaimed;  many  a  law  suit  avoided ;  and  many 
an  evil  abated.  The  work  has  established  itself  as  the  standard  legal  adviser  of  all 
classes,  and  has  also  made  a  reputation  for  itself  as  a  useful  book  of  reference  for 
lawyers  residing  at  a  distance  from  law  libraries,  who  are  glad  to  have  at  hand  a 
work  embodying  recent  decisions  and  enactments. 

%*  Opinions  of  the  Press. 

"  It  Is  a  complete  code  of  English  Law,  written  In  plain  langfuage,  which  all  can  understand. 
,  .   Should  be  in  the  hands  of  every  business  man,  and  all  who  wish  to  abolish  lawyers'  bills.'  — 
fVcekly  Times. 

"  A  useful  and  concise  epitome  of  the  law,  compiled  with  considerable  care."— Zaa/  Magasine. 

"  A  complete  dii:est  of  the  most  useful  facts  which  constitute  English  \a.vr."— Globe. 

"This  excellent  liandbook.  .  .  .  Admirably  done,  admirably  arranged,  and  admirably 
cheap." — Leeds  Mercury. 

"  A  concise,  cheap  and  complete  epitome  of  the  English  law.  So  plainly  written  that  he  who 
cuns  may  read,  and  he  who  reads  may  understand."— Ft^aro. 

"  A  dictionary  of  legal  facts  well  put  together.   The  book  Is  a  very  useful  tm^" —Spectator. 

"A  work  wliich  has  long  been  wanted,  which  is  thoroughly  well  done,  and  which  we  most 
cordially  recommend."— Sioirfa^  Times. 

"The latest  edition  of  tliis  popular  book  ought  to  be  m  every  busmess  establishment,  and  on 
every  library  table."— 5Ae^cW  Post.    . 

"  A  complete  epitome  of  the  law ;  thoroughly  mtelligible  to  non-professional  readers." 

BctCs  Life. 

Legal  Guide  for  Pawnbrokers, 

THE  PAWNBROKERS',  FACTORS'  AND  MERCHANTS' 
GUIDE  TO  THE  LAW  OF  LOANS  AND  PLEDGES.  With  the 
Statutes  and  a  Digest  of  Cases.  By  H.  C.  Folkard,  Esq.,  Barrister-at-Law. 
Fcap.  8vo,  3s.  6d.  cloth. 

The  Law  of  Contracts. 

LABOUR  CONTRACTS  :  A  Popular  Handbook  on  the  Law 
of  Contracts  for  Works  and  Services.  By  David  Gibbons.  Fourth  Edition, 
Appendix  of  Statutes  by  T.  F.  Uttley,  Solicitor.   Fcap.  8vo,  ss,  6d.  cloth. 

The  Factory  Acts. 

SUMMARY  OF  THE  FACTORY  AND  WORKSHOP]  ACTS 
(1878-1891).  For  the  Use  of  Manufacturers  and  Managers.  By  Emile 
Garckf.  and  J.  M.  Fells.   (Reprinted  from  "  Factory  Accounts.")  Crown 

bvo,  6d.  sewed.  

OQDKH,  SMAm  AND  CO.  LIMITED,  FRINXERS,  QKUAT  SAFFRON  HILL,  B.Ci 


Wit^lt'^  ^xi^mmUvs  Series. 


LONDON,  1862. 
THE  PRIZE  MEDAL 

Was  awarded  to  the  Publishers  of 

"WEALE'S  SERIES." 


A  NEW  LIST  OF 

WEALE'S  SERIES 

RUDIMENTARY  SCIENTIFIG,EDUGATIONAL, 
AND  CLASSICAL. 

Comprising  nearly  Three  Hundred  a->id  Fifiy  distinct  -works  in  almost  every 
department  of  Scti^Kce,  A  rt,  and  t.ducation,  recommended  to  the  notice  of  Engineers, 
Architects,  Builders,  Artisans,  and  Students  generally,  as  well  as  to  those  interested 
in  IVorkmen's  Libraries,  Literary  and  Scientific  Institutions,  Colleges,  Schools, 
Science  Classes,  <S>'C.,  &^c. 


"  WEALE'S  SERIES  includes  Text-Books  on  almost  every  branch  of 
Science  and  Industry,  comprising  such  subjects  as  Agriculture,  Architecture 
and  Building,  Civil  Engineering,  Fine  Arts,  Mechanics  and  Mechanical 
Engineering,  Physical  and  Chemical  Science,  and  many  miscellaneous 
Treatises.  The  whole  are  constantly  undergoing  revision,  and  new  editions, 
brought  up  to  the  latest  discoveries  in  scientific  research,  are  constantly 
issued.  The  prices  at  which  they  are  sold  are  as  low  as  their  excellence  is 
assured." — American  Literary  Gazette. 

"  Amongst  the  literature  of  technical  education,  Weale's  Series  has  ever 
enjoyed  a  high  reputation,  and  the  additions  being  made  by  Messrs.  CROSBY 
LocKWOOD  &  Son  render  the  series  more  complete,  and  bring  the  informa- 
tion upon  the  several  subjects  down  to  the  present  time." — Mining  Journal. 

"  It  is  not  too  much  to  say  that  no  books  have  ever  proved  more  popular 
with,  or  more  useful  to,  young  engineers  and  others  than  the  excellent 
treatises  comprised  in  Weale's  Series." — Engineer. 

"  The  excellence  of  Weale's  Series  is  now  so  well  appreciated,  that  it 
would  be  wasting  our  space  to  enlarge  upon  their  general  usefulness  and 
value." — Builder. 

"The  volumes  of  Weale's  Series  form  one  of  the  best  collections  of 
elementary  technical  books  in  any  language." — Architect. 

"  WEALE'S  SERIES  has  become  a  standard  as  well  as  an  unrivalled 
collection  of  treatises  in  all  branches  of  art  and  science." — Public  Opinion. 


PHILADELPHIA,  1876. 
THE   PRIZE  MEDAL 
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WEALE  S   RUDIMENTARY  SERIES. 


WEALE'S  RUDIMENTARY  SCIENTIFIC  SERIES. 


%*  The  volumes  of  this  Series  are  freely  Illustrated  with 
Woodcuts,  or  otherwise,  where  requisite.  Throughout  the  fol- 
lowing List  it  must  be  understood  that  the  books  are  bound  in 
limp  cloth,  unless  otherwise  stated  ;  but  thr  volumes  marked 
"With  a  X  may  also  be  had  strongly  bound  in  cloth  boards  for  td. 
extra. 

N.B. — In  ordering  from  this  List  it  is  recommended,  at  a 
means  of  facilitating  business  and  obviating  error,  to  gucte  the 
numbers  affixed  to  the  volumes,  as  well  as  the  titles  and  prices. 


CIVIL  ENGINEERING,  SURVEYING,  ETC. 

No. 

31.  WELLS  AND  WELL-SINKING.   By  John  Geo.  Swindell, 

A.R.I.B.A.,  and  G.  R.  Burnell,  C.E.    Revised  Edition.   With  a  New 
Appendix  on  the  Qualities  of  Water.    Illustrated.  2s. 
35.  THE  BLASTING  AND   QUARRYING   OF  STONE,  for 
Building  and  other  Purposes.    By  Gen.  Sir  J.  Burgoynk,  Bart.    is.  6d. 

43.  TUBULAR,  AND  OTHER  IRON  GIRDER  BRIDGES, 

ticularly  describing  the  Britannia  and  Conway  Tubular  Bridges.  By  G. 
Drysdalb  Dempsey,  C.E.    Fourth  Edition.  2S. 

44.  FOUNDATIONS  AND  CONCRETE  WORKS,  with  Practical 

Remarks  on  Footings,  Sand,  Concrete,  Beton,  Pile-driving,  Caissons,  and 
Cofferdams,  &c.   By  E.  Dobson.    Seventh  Edition,    is.  6d. 

60.  LAND  AND  ENGINEERING  SUR  VEYING.  By  T.  Baker, 

C.E.    Fifteenth    Edition,  revised  by  Professor  J.  R.  Young.  2s.J 
8o«.  EMBANKING  LANDS  FROM  THE  SEA.    With  examples 
and  Particulars  of  actual  Embankments,  &c.    By  J.  Wiggins,  F.G.S.  2s. 
81.  WATER  WORKS,  for  the  Supply  of  Cities  and  To^vns.  With 
a  Description  of  the  Principal  Geological  Formations  of  England  as  in- 
fluencing Supplies  of  Water,  &c.    By  S.  Hughes,  C.E.   New  Edition.  43.) 
118.  CIVIL  ENGINEERING  IN  NORTH  AMERICA,  a  Sketch 
of.    By  David  Stevenson,  F.R.S.E.,  &c.    Plates  and  Diagrams.  3s. 

167.  IRON  BRIDGES,    GIRDERS,    ROOFS,    AND  OTHER 

WORKS.  By  Francis  Campin,  C.E.   2s.  6d.t 
197.  ROADS  AND  STREETS.    By  H.  Law,  C.E.,  revised  and 

enlarged  by  D.  K.  Clark,  C.E.,  including  pavements  of  Stone,  Wood, 

Asphalte,  &c.   4s.  6d.t 

203.  SANITAR  Y  WORK  IN  THE  SMALLER  TOWNS  AND  IN 
VILLAGES.    By  C.  Slagg,  A.M.I.C.E.    Revised  Edition.  3S.I 

212.  GAS-WORKS,  THEIR  CONSTRUCTION  AND  ARRANGE- 

MENT; and  the  Manufacture  and  Distribution  of  Coal  Gas.  Originally 
written  by  Samuel  Hughes,  C.E.  Re-written  and  enlarged  by  Wiluam 
Richards,  C.E.    Eighth  Edition,  with  important  additions,    ss.  6d.t 

213.  PIONEER  ENGINEERING.    A  Treatise  on  the  Engineering 

Operations  connected  with  the  Settlement  of  Waste  Lands  in  New  Coun- 
tries.   By  Edward  Dobson,  Assoc.  Inst.  C.E.   4s.  6d.t  _ 

216.  MATERIALS  AND  CONSTRUCTION ;  A  Theoretical  and 
Practical  Treatise  on  the  Strains,  Designing,  and  Erection  of  Works  of  Con- 
"struction.  By  Francis  Campin,  C.E.    Second  Edition,  revised.  3S.t 

ti9.  CIVIL  ENGINEERING.  By  Henry  Law,  M.Inst.  C.E. 
Including  Hydraulic  Enginhhring  by  Geo.  R.  Burnell,  M.Inst.  C.E. 
Seventh  Edition,  revised,  with  large  additions  by  D.  Kinnear  Clark, 
M.Inst.  C.E.    6s.  6d.,  Cloth  boards,  7s.  6d.   

268.  THE  DRAINAGE  OF  LANDS,  TOWNS  BUILDINGS. 

By  G  D.  Dempsey,  C.E.  Revised,  with  large  Additions  on  Recent  Practic* 
In  Drainage  Engineering,  by  D.  Kinnear  Clark,  M.I. C.E.  Second  Edition, 

Corrected.    4s.  6fl.t  .  

8^  The  t  indicates  that  thtst  vols,  may  be  had  strongly  beund  at  bd.  extra. ' 
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MECHANICAL  ENGINEERING,  ETC. 

33.  CRANES,  the  Construction  of,  and  other  ^Machinery  for  Raising 

Heavy  Bodies.   By  Joseph  Glynn,  F.R.S.    Illustrated,    is.  6d. 

34.  THE  STEAM  ENGINE.  By  Dr.  Lardner.  Ilhistrated.  is.  6d. 

59.  STEAM  BOILERS :  their  Construction  and  Management.  By 

R.  Armstrong,  C.E.    Illustrated,    is.  6d. 
82.  THE  POWER  OF  WATER,  as  applied  to  drive  Flour  Mills, 

and  to  give  motion  to  Turbines,  &c.    By  Joseph  Glynn,  F.R.S.  as.* 
98.  PRACTICAL  MECHANISM,  the  Elements  of;  and  Machine 

Tools.    By  T.  Baker,  C.E.  With  Additions  by  J.  Nasmyth,  C.E.  as.  6d.* 
139.  THE  STEAM  ENGINE,  a  Treatise  on  the  Mathematical  Theoiy 

of,  with  Rules  and  Examples  for  Practical  Men.  ByT.  Baker,  C.E.  is.  6d. 

164.  MODERN  WORKSHOP  PRACTICE,  as  applied  to  Steam  En- 

gines, Bridges,  Ship-building,  &c.  By  J.  G.  Winton.  New  Edition.  3s.  6d4 

165.  IRON  AND  HEAT,  exhibiting  the  Principles  concerned  in  the 

Construction  of  Iron  Beams,  Pillars,  and  Girders.    By  J.  Armour.  2S.  6d.t 

166.  POWER  IN  MOTION :  Horse-Power,  Toothed- Wheel  Gearing, 

Long  and  Short  Driving  Bands,  and  Angular  Forces,  By  J.  Armour,  2s.X 
171,  THE     WORKMAN'S    MANUAL     OF  ENGINEERING 

DRAWING.  ByJ.  Maxton.  7th  Edn.  With  7  Plates  and  350  Cuts.  3s.  6d.» 
190.  STEAM   AND   THE    STEAM  ENGINE,  Stationary  and 

Portable.   By  J.  Sewell  and  D.  K.  Clark,  C.E,   3s.  6d.t 
200.  FUEL,  its  Combustion  and  Economy.     By  C.  W.  Williams. 

With  Recent  Practice  in  the  Combustion  and  Economy  of  Fuel — Coal,  Coke, 

Wood,  Peat,  Petroleum,  &c.— by  D.  K.  Clark,  M.I.C.E.   3s.  6d.t 

202.  LOCOMOTIVE  ENGINES.    By  G.  D.  Dempsey,  C.E. ;  with 

large  additions  by  D.  Kinnear  Clark,  M.I.C.E.  3s.* 
211.  THE  BOILERMAKER'S  ASSISTANT  in  Drawing,  Tem- 
plating,  and  Calculating  Boiler  and  Tank  Work.    By  John  Courtney, 
Practical  Boiler  Maker.  Edited  by  D.  K.  Clark,  C.E.  100  Illustrations,  as. 
217.  SEWING  MACHINERY :  Its  Construction,  History,  &c.,  with 
full  Technical  Directions  tor  Adjusting,  &c.  By  J.  W.  Urquhart,  C.E.  as.J 
223.  MECHANICAL   ENGINEERING.     Comprising  Metallurgy, 
Moulding,  Casting,  Forgoing,  Tools,  Workshop  Machinery,  Manufacture  of 
the  Steam  Engine,  &c.  By  Francis  Campin,  C.E.  Second  Edition,  as.  6d.t 

236.  DETAILS  OF  MACHINERY.    Comprising  Instructions  for 

the  Execution  of  various  Works  in  Iron.    By  Francis  Campin,  C.E.  3s.t 

237.  THE  SMITHY  AND  FORGE;  including  the  Farrier's  Art  and 

Coach  Smithing.   By  W.  J.  E.  Crane.    Illustrated,    as.  6d.J 

238.  THE  SHEET-METAL  WORKER'S  GUIDE;  a  Practical  Hand- 

book for  Tinsmiths,  Coppersmiths,  Zincworkers,  &c.  With  94  Diag^rams  and 
Working  Patterns.    By  W.  J.  E.  Cranb.    Second  Edition,  revised,    is.  5d. 

251.  STEAM  AND  MACHINERY  MANAGEMENT :  with  Hints 
on  Construction  and  Selection.   By  M.  Powis  Bale,  M.I. M  E.   as.  6d.t 

254.  THE   BOILERMAKER'S   READY-RECKONER.     By  J. 

Courtney.    Edited  by  D.  K.  Clark,  C.E.  4s. 
%•  Nos.  211  and 254  in  One  Vol.,  half-bound, entitled"  The Boilhrmaker'sRbady- 
Reckoner  and  Assistant."   By  J.  Courtney  and  D.  K.  Clark.  7s. 

255.  LOCOMOTIVE  ENGINE-DRIVING.  A  Practical  Manual  for 

Engineers  in  charge  of  Locomotive  Engines.  By  Michael  Reynolds,  M.S.S. 
Eighth  Edition.    3s.  6d.,  limp  ;  4s.  6d.  cloth  boards. 

256.  STATIONARY  ENGINE-DRIVING.   A  Practical  Manual  for 

Eneineers  in  charge  of  Stationary  Engines.  By  Michael  Reynolds,  M.S.E. 
Fourth  Edition.    3s.  6d.  limp  ;  43.  6d.  cloth  boards. 

260.  IR.ON  BRIDGES  OF  MODERATE  SPAN:  their  Construe- 

 tion  and  Erection.    By  Hamilton  W.  Pbndred,  C.E.  2s. 

The  %  indicates  that  these  vols,  may  be  had  strongly  bound  at  dd.  extra. 
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MINING,   METALLURGY,  ETC. 

4.  MINERALOGY,  Rudiments  of;  a  concise  View  of  the  General 
Properties  of  Minerals.  By  A.  Ramsay,  F.G.S.,  F.R.G.S.,  &c.  Third 
Edition,  revised  and  enlarged.    Illustrated.    3s.  6d.t 

117.  SUBTERRANEOUS  SURVEYING,  with  and  without  the  Mag- 
netic  Needle.    By  T.  Fenwick  and  T.  Baker,  C.E.    Illustrated,   as  6d  t 

135.  ELECTRO-METALLURGY;  Practically  Treated.  By  Alex- 
ANDBR  Watt.  Ninth  Edition,  enlarged  and  revised,  with  additional  Illus- 
trations, ^nd  including  the  most  recent  Processes.  3s.  6d.t 

172.  MINING  TOOLS,  Manual  of.    For  the  Use  of  Mine  Managers, 
Agents,  Students,  &c.   By  William  Morgans,   as.  6d. 
172*  MINING  TOOLS,  ATLAS  of  Engravings  to  lUustrate  the  above, 
containing  235  Illustrations,  drawn  to  Scale.  4to.   4s.  6d. 

[76.  METALLURGY  OF  IRON.  Containing  History  of  Iron  Manu- 
facture, Methods  of  Assay,  and  Analyses  of  Iron  Ores,  Processes  of  Manu- 
facture of  Iron  and  Steel,  &c.  By  H.  Baueiuian.  F.G.S.  Sixth  Edition, 
revised  and  enlarged,  ss.t 

180.  COAL  AND  COAL  MINING.  By  the  late  Sir  Warington  W. 
Smyth,  M.A.,  F.R.S.  Seventh  Edition,  revised.  3s.  6d.t 

195.  THE  MINERAL  SURVEYOR  AND  VALUER'S  COM- 
PLETE  GUIDE.  By  W.  Lintern,  M.E.  Third  Edition,  including  Mag- 
netic and  Angular  Surveying.    With  Four  Plates.    3s.  6d.t 

214.  SLATE  AND  SLATE  ^^7.4^/? F/7V(?,  Scientific,  Practical,  and 
Commercial.    By  D.  C.  Daviks,  F.G.S.,  Mining  Engineer,  &c.  3S.t 

264.  A  FIRST  BOOK  OF  MINING  AND  QUARRYING,  with  the 

Sciences  connected  therewith,  for  Primary  Schools  and  Self  Instruction.  By 
J,  H.  Collins,  F.G.S.   Second  Edition,  with  additions,   is.  6d. 


ARCHITECTURE,  BUILDING,  ETC. 

16.  ARCHITECTURE— ORDERS— The  Orders  and  their  ^Esthetic 

Principles.    By  W.  H.  Leeds.    Illustrated,    is.  6d. 

17.  ARCHITECTURE— STYLES— The  History  and  Description  of 

the  Styles  of  Architecture  of  Various  Countries,  from  the  Earliest  to  the 
Present  Period.    By  T.  Talbot  Bury,  F.R.I.B.A.,  8cc.    Illustrated.  2S. 
*,*  Orders  and  Styles  of  Architecture,  in  One  Vol.,  3s.  td. 

18.  ARCHITECTURE— DESIGN— The  Principles  of  Design  in 

Architecture,  as  deducible  from  Nature  and  exemplified  in  the  Works  of  the 
Greek  and  Gothic  Architects.  By  E.L.  Garbett,  Architect.  Illustrated.  2S.6d. 
T/ie  three  preceding  Works,  in  One  handsome  Vol.,  halj   bound,  entitled 
"Modern  Architecture," /rrc*  ts. 

22.  THE  ART  OF  BUILDING,  Rudiments  of.  General  Principles 
of  Construction,  Materials  used  in  Building,  Strength  and  Use  of  Materials, 
Working  Drawings,  Specifications,  and  Estimates.    By  E.  Dobson,  2s4 

11.  MASONRY  AND  STONECUTTING :  Rudimentary  Treatise 
on  the  Principles  of  Masonic  Projection  and  their  application  to  Con- 
struction. By  Edward  Dobson,  M.R.I.B.A.,  &c.    2s.  M.X 

42.  COTTAGE  BUILDING,    By  C.  Bruce  Allen,  Architect. 

Eleventh  Edition,  revised  and  enlarged.  With  a  Chapter  on  Economic  Cottages 
for  Allotments,  by  Edward  E.  Allen,  C.E.  2S. 

45.  LIMES,  CEMENTS,  MORTARS,  CONCRETES,  MASTICS, 

PLASTERING,  &c.  By  G.  R.  Burnell,  C.E.  Fourteenth  Edition,  is.  bd. 
57.  WARMING  AND  VENTILATION.  An  Exposition  of  the 
General  Principles  as  applied  to  Domestic  and  Public  Buildings.  Mines, 
Lighthouses,  Ships,  &c.  By  C.  Tomlinson,  F.R.S.,  8rc.  Illustrated.  3s. 
ill.  ARCHES,  PIERS,  BUTTRESSES,  Ss'c:  Experimental  Essays 
on  thp  Principles  of  Construction.    By  W.  Bland.    Illustrated,    is.  6d. 

The  X  indicates  that  these  vols,  may  be  had  strongly  bound  at  bd.  extra. 
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Architecture,  Building,  etc.,  contmued. 

Ii6.  THE  ACOUSTICS  OF  PUBLIC  BUILDINGS;  or,  The 
Principles  of  the  Science  of  Sound  applied  to  the  purposes  of  the  Architect  and 
Builder.   By  T.  Roger  Smith,  M.R.I.B.A.,  Architect.  Illustrated,   is.  6d. 

127.  ARCHITECTURAL  MODELLING  IN  PAPER,  the  Art  of. 

By  T.  A.  Richardson,  Architect.   Illustrated,    is.  6d. 

128.  VITRUVIUS—THE    ARCHITECTURE     OF  MARCUS 

VITRUVIUS  POLLO.  In  Ten  Books.  Translated  from  the  Latin  by 
Joseph  Gwilt,  F.S.A.,  F.R.A.S.  With  23  Plates.  55. 

130.  GRECIAN  ARCHITECTURE,  An  Inquiry  into  the  Principles 
of  Beauty  in  ;  with  an  Historical  View  of  the  Rise  and  Progress  of  the  Art  in 
Greece.    By  the  Earl  of  Ajberdeen.  is. 
'•*  The  two  preceding  Works  in  One  handsome  Vol.,  half  bound,  entitled  "Anxibnt 

Architecture,"  price  (ss. 

132.  THE  ERECTION  OF  DWELLING-HOUSES.  lUustrated  by 
a  Perspective  View,  Plans,  Elevations,  and  Sections  of  a  pair  of  Semi- 
detached Villas,  with  the  Specification,  Quantities,  and  Estimates,  &c.  By 
-   S.  H,  Brooks.   New  Edition,  with  Plates.  2s.  6d.t  ■ 

156,  QUANTITIES  &'  MEASUREMENTS  in  Bricklayers',  Masons', 
Plasterers',  Plumbers',  Painters',  Paperhangers',  Gilders',  Smiths',  Carpenters' 
and  Joiners'  Work.    By  A.  C.  Beaton,  Surveyor.    Ninth  Edition,     is.  6d. 

175.  LOCKWOOD'S  BUILDER'S  PRICE  BOOK  FOR  1893.  A 
Comprehensive  Handbook  of  the  Latest  Prices  and  Data  for  Builders, 
Architects,  Engineers,  and  Contractors.  Re-constructed,  Re-written,  and 
further  Enlarged.  By  Francis  T.  W.  Miller,  A.R.I.B.A.  700  pages. 
3S.  6d. ;  cloth  boards,  4s.  [Just  Published. 

182.  CARPENTRY  AND  JOINERY— Tms.  Elementary  Prin- 
ciples of  Carpentry.  Chiefly  composed  fi-om  the  Standard  Work  of 
Thomas  Tredgold,  C.E-  With  a  TREATISE  ON  JOINERY  by  E. 
Wyndham  Tarn,  M.A.   Fifth  Edition,  Revised.   3s.  6d.t 

182*.  CARPENTRY  AND  JOINERY.  ATLAS  of  35  Plates  to 
accompany  the  above.  With  Descriptive  Letterpress.  4to.  6s. 
185.  THE  COMPLETE  MEASURER  ;  the  Measurement  of  Boards, 
Glass.  &c. ;  Unequal-sided,  Square-sided,  Octagonal-sided,  Round  Timber 
and  Stone,  and  Standing  Timber,  &c.  By  Richard  Horton.  Fifth 
Edition.    4s. ;  strongly  bound  in  leather,  5s. 

187.  HINTS  TO  YOUNG  ARCHITECTS.    By  G.  WiGHTWiCK. 

New  Edition.    By  G.  H.  Guillaume.    Illustrated.    3s.  6d.t 

188.  HOUSE  PAINTING,  GRAINING,  MARBLING,  AND  SIGN 

WRITING  :  with  a  Course  of  Elementary  Drawing  for  House- Painters,  Sign- 
Writers,  &c.,  and  a  Collection  of  Useful  Receipts.  By  Ellis  A.  Davidson, 
Sixth  Edition.  With  Coloured  Plates,    ss.  clotb  limp  ;  6s.  cioth  boards. 

189.  THE  RUDIMENTS   OF  PRACTICAL  BRICKLAYING. 

In  Six  Sections  :  General  Principles ;  Arch  Drawing,  Cutting,  and  Setting: 
Pointing;  Paving,  Tiling,  Materials;  Slating  and  Plastering;  Practical 
Geometry,  Mensuration,  8cc.  By  Adam  Hammond.  Seventh  Edition.  is.6d. 

191.  PLUMBING.    A  Text-Book  to  the  Practice  of  the  Art  or  Craft  ol 

the  Plumber.  With  Chapters  upon  House  Drainage  and  Ventilation.  Sixth 
Edition.    With  380  Illustrations.    By  W.  P.  Buchan.    3s.  6d.t 

192.  THE  TIMBER  IMPORTER'S,  TIMBER  MERCHANT'S, 

and  BUILDER'S  STANDARD  GUIDE.    By  R.  E.  Grandy.  23. 

2o6.  A  BOOK  ON  BUILDING,  Civil  and  Ecclesiastical,  inchiding 
Church  Restoration.  With  the  Theory  of  Domes  and  the  Great  Pyramid, 
8cc.  By  Sir  Edmund  Beckett,  Bart.,  LL.D.,  Q.C,  F.R.A.S.  4s.  6d.* 

226.  THE  JOINTS  MADE  AND  USED  BY  BUILDERS  in  the 
Construction  of  various  kinds  of  Engineering  and  Architectural  Works.  By 
WyvillJ.  Christy,  Architect.  With  upwards  of  160  Engravings  on  M'ood.  3s.J 

228.  THE  CONSTRUCTION  OF  ROOFS  OF  WOOD  AND  IRON. 
By  E.  Wvndiiam  Tarn,  M.x\.,  Architect.  Second  Edition,  revised,   is.  6d. 
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Architecture,  Building,  etc.,  continued, 

229.  ELEMENTARY  DECORATION :  as  applied  to  tlie  Interior 

and  Exterior  Decoration  of  Dwelling-Houses,  &c.    By  J.  "W.  Facky  2s 

257.  PRACTICAL  HOUSE  DECORATION.    A  Guide  to  the  Art 

of  Ornamental  Painting.    By  Jambs  W.  Facby.    2s.  6d. 
The  hvo  preceding  Works,  in  One  handsome  Vol.,  half -bound,  entiiled "  "B-QXiSM 
Decoration,  Elbmentary  and  Practical,"  price  5j. 

230.  A  PRACTICAL  TREATISE  ON HANDRAILING.  Showing 

New  and  Simple  Methods.  By  G.  Collings.  Second  Edition,  Revised, 
including  A  Treatise  ON  Stairbuilding.    Plates.    2s.  6d, 

247.  BUILDING  ESTATES  :  a  Rudimentary  Treatise  on  the  Develop- 

ment, Sale,  Purchase,  and  General  Management  of  Building  Land.  By 
Fowler  Maitland,  Surveyor.    Second  Edition,  revised.  2S. 

248.  PORTLAND  CEMENT  FOR  USERS.    By  Henry  Faija, 

Assoc.  M.  Inst.  C.E.    Third  Edition,  corrected.    Illustrated.  2S. 
252.  BRICKWORK :   a  Practical  Treatise,  embodying  the  General 
and  Higher  Principles  of  Bricklaying,  Cutting  and  Setting,  &c.     By  F. 
Walker.    Third  Edition,  Revised  and  Enlarged,    is.  6d. 
23.  THE  PRACTICAL  BRICK  AND  TILE  BOOK.  Comprising: 
189.     Brick  and  Tile  Making,  by  E.  Dobson,  A.I.C.E.;  Practical  Bricklay- 
265,     ING,  by  A.  Hammond  ;  Brickcutting  and  Setting,  by  A.  Hammond.  534. 

pp.  with  270  Illustrations.    6s.    Strongly  half-bound. 
til.  THE   TIMBER  MERCHANT'S,  SAW-MILLER'S,  AND 
IMPORTER'S  FREIGHT-BOOK  AND  ASSISTANT.   By  Wm.  Rich- 
ardson.  "With  Additions  by  M.  Powis  Rale,  A. M.Inst. C.E.  3S.I: 

258.  CIRCULAR   WORK  IN  CARPENTRY  AND  JOINERY. 

A  Practical  Treatise  on  Circular  Work  of  Single  and  Double  Curvature. 
By  George  Collings.  Second  Edition,  2s.  6d. 

259.  GAS  FITTING:    A  Practical  Handbook  treating  of  every 

Description  of  Gas  Laying  and  Fitting.    By  John  Black.   2s.  6d.t 
261.  SHORING  AND  ITS  APPLICATION :  A  Handbook  for  the 

Use  of  Students.   By  George  H.  Blagrovh.    is.  6d. 
265.  THE  ART  OF  PRACTICAL  BRICK  CUTTING  SETTING. 

By  Adam  Hammond.   With  go  Engravings,    is.  6d. 
267.  THE  SCIENCE  OF  BUILDING:  An  Elementary  Treatise  on 
the  Principles  of  Construction.   By  E.  Wyndham  Tarn,  M.A.  Lond.  Third 
Edition,  Revised  and  Enlarged.    3s.  6d.t 

271.  VENTILAILON :  a  Text-book  to  the  Practice  of  the  Art  of 

Ventilating  Buildings.  By  W.  P.  BuchAn,R.P.,  Sanitary  Engineer,  Author 
of  "  Plumbing,"  &c.    3s.  6d.t 

272.  ROOF  CARPENTRY ;  Practical  Lessons  in  the  Framing  of 

Wood  Roofs.  For  the  Use  of  Working  Carpenters.  By  Geo.  Collings, 
Author  of  "  Handrailing  and  Stairbuilding,"  &c.    2S.       [7"^^ published. 

273.  THE  PRACTICAL  PLASTERER  :  A  Compendium  of  Plain 
,  and  Ornamental  Plaster,  Work.  By  Wilfred  Kemp.  2s.    [Just  published. 


SHIPBUILDING,  NAVIGATION,  ETC. 

51.  NA  VAL  ARCHITECTURE.    An  Exposition  of  Uie  Elementary 
Principles.    By  J.  Pbakb.    Fifth  Edition,  with  Plates.   3s.  6d.t 
53*.  SHIPS  FOR  OCEAN      RIVER  SERVICE,  Elementary  and 
Practical  Principles  of  the  Construction  of.  By  H.  A.  Sommbrfbldt.  is.  6d. 
53*  *.  AN  ATLAS  OF  ENGRA  VINGS  to  Illustrate  the  above.  Twelve 
large  folding  plates.    Royal  4to,  cloth.    7s.  6d. 

S4.  MASTING,  MAST-MAKING,  AND  RIGGING  OF  SHIPS, 

Also  Tables  of  Spars,  Rigging,  Blocks;  Chain,  Wire,  and  Hemp  Ropes, 
&c.,  relative  to  every  class  of  vessels.   By  Robert  Kipping,  N.A.  2s. 


S5i/'  The  t  indicaf.-s  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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Shipbuilding,  Navigation,  Marine  Engineering,  etc.,  cont. 
54*.  IRON  SHIP-BUILDING.  With  Practical  Examples  and  Details. 
By  JOHH  Grantham.  C.E.    Fifth  Edition.  4s. 
55.  THE  SAILOR'S  SEA  BOOK:  a  Rudimentary  Treatise  on 
Navigation.    By  Jambs  Greenwood,  B.A.    With  numerous  Woodcuts  and 
Coloured  Plates.    New  and  enlarged  edition.    By  W.  H.  RossBR.    2S.  6d.t 

80.  MARINE  ENGINES  AND  STEAM  VESSELS.   By  Robert 
Murray,  C.E.    Eighth  Edition,  thoroughly  Revised,  wicn  Additions  by  the 
Author  and  by  Georgb  Carlisle,  C.E.    4s.  6d.  limp  ;  5s.  cloth  boards. 
^Ibis.  THE  FORMS  OF  SHIPS  AND  BOATS.     By  W.  Bland. 
Eighth  Edition,  Revised,  with  numerous  Illustrations  and  Models,  is.  6d. 
99.  NAVIGATION  AND  NAUTICAL  ASTRONOMY,  ixxTheory 

and  Practice.    By  Prof.  J.  R.  You.vG.    New  Edition.    2S.  6d. 

106,  SHIPS'  ANCHORS,  a  Treatise  on.  By  G.  CoTSELL,  N.A.   is.  6d. 

149.  SAILS  AND  SAIL-MAKING.  With  Draughting,  and  the  Centre 
of  Effort  of  the  Sails  ;  Weights  and  Sizes  of  Ropes  ;  Masting,  Rigging, 
and  Sails  of  Steam  Vessels,  &c.  12th  Edition.  By  R.  Kippino.  N.A-.  2s.  5d.t 

155.  ENGINEER'S  GUIDE  TO  THE  ROYALS;'  MERCANTILE 
NAVIES.    By  a  Practical  Engineer.   Revised  by  D.  F.  M'Carthv.  3s. 
55  PRACTICAL  NAVIGATION.     Consisting  of  The  Sailor's 
^     Sea-Book.    By  James  Greenwood  and  W.  H.  Rosser.    Together  with 
the  requisite  Mathematical  and  Nautical  Tables  for  the  Working  of  the 
Problems.    By  H.  Law,  C.E.,  and  Prof.  J.  R.  Young.   7s.  Half-bound. 

AGRICULTURE,  GARDENING,  ETC. 

6i«.  A  COMPLETE  READY  RECKONER  FOR  THE  AD  ME  A- 
SUREMENT  of  LAND,  &c.  By  A.  Arman.  Third  Edition,  revised 
and  extended  by  C.  NoRRis,  Surveyor,  Valuer,  &c.  2S. 

131.  MILLER'S,  CORN  MERCHANT'S,  AND  FARMER'S 
READY  RECKONER.  Second  Edition,  with  a  Price  List  of  Modem 
Flour-Mill  Machinery,  by  W.  S.  Hutton,  C.E.  as. 

140.  SOILS,  MANURES,  AND  CROPS.    (Vol.  i.  Outlines  of 

Modern  Farming.)    By  R.  Scott  Burn.   Woodcuts.  2s. 

141.  FARMING  &'  FARMING  ECONOMY,  Notes,  Historical  and 

Practical,  on.  (Vol.  2.  Outlines  of  Modern  Farming.)  By  R.  Scott  Burn.  31. 

142.  STOCK;   CATTLE,   SHEEP,  AND   HORSES.     (Vol.  3. 

Outlines  of  Modern  Farming.)    By      Scott  Burn.  Woodcuts.   2S.  6d. 

145.  DAIRY,  PIGS,  AND  POULTR^r',  Management  of  the.  By 

R.  Scott  Burn.   (Vol.  4.  Outlines  of  Modern  Farming.)  2s. 

146.  UTILIZATION    OF    SEWAGE,     IRRIGATION,  AND 

RECLAMATION  OF  WASTE  LAND.   (Vol.  5.  Outlines  of  Modern 
Farming.)   By  R.  Scott  Burn.   Woodcuts.   2s.  6d. 
Nos.  140-1-2-S-6,  in  One  Vol.,  handsomely  half-bound,  eniitled  "OUTLINES  OF 
Modern  B'arming."   By  Robert  Scott  Burn.   Price  i2s. 
177.  FRUIT  TREES,  The  Scientific  and  Profitable  Culture  of.  From 
the  French  of  Du  Breuil.  Revised  by  Geo.  Glenny.  187  Woodcuts.  3s.  6d.J 
198.  SHEEP;  THE  HISTORY,  STRUCTURE,  ECONOMY,  AND 
DISEASES  OF.     By  W.  C.  Spooner,  M.R.V.C,  8cc.    Fifth  Edition, 
enlarged,  including  Specimens  ot  New  and  Improved  Jireeds.  3s.  6d.t 

201.  KITCHEN  GARDENING  MADE  EASY.  By  George  M.  F. 

Glknnv.    Illustrated,    is.  6d.t 

207.  OUTLINES  OF  FARM  MANAGEMENT,  and  the  OrganU 

zation  of  Farm  Labour.   By  R.  ScoTT  Burn.    2s.  6d.t 

208.  OUTLINES  OF  LANDED  ESTATES  MANAGEMENT. 
By  R.  Scott  Burn.  2s.  6d. 

•,*  Nos.  207  <5y  208  in  One  Vol.,  handsomely  half-bound,  enlilled  "Outlines  of 
Landed  Kstatrs  and  Farm  Manaci!mknt."  ,By  R.  Scott  Burn.    Price  6s. 

The  %  indicates  that  these  -vols,  may  be  had  strongly  bound  at  bd.  extra. 
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Agriculture,  Gardening,  etc.,  contmued. 

209.  THE  TREE  PLANTER  AND  PLANT  PROPAGATOR. 

A  Practical  Manual  on  the  Propagation  of  Forest  Trees,  Fruit  Trees' 
Flowering  Shrubs,  Flowering  Plants,  &c.     By  Samuel  Woon  2s 

210.  THE  TREE  PRUNER.  A  Practical  Manual  on  the  Pruning  of 

Fruit  Trees,  including  also  their  Training  and  Renovation:  also  the  Pruning 
of  Shrubs,  Climbers,  and  Flowering  Plants.    By  Samubl  Wood.    is.  6d. 
iVw.  209  6^  210  in  One  Vol.,  handsomely  half -bound,  entiiled  "Thb  Tbbb 
Planter,  Propagator,  and  Pruner."   By  Samuel  Wood.   Price  zs  6d 
2i8.  THE  HAY  AND  STRAW  MEASURER  :  Being  New  Tables 
for  the  Use  of  Auctioneers,  Valuers,  Farmers,  Hay  and  Straw  Dealers  8cc 
By  John  SrEELB.  Fifth  Edition,  as. 

222.  SUBURBAN  FARMING.  The  Laying-out  and  Cultivation  ol 
Farms,  adapted  to  the  Produce  of  Milk,  Butter,  and  Cheese,  Eggs,  Poultry, 
and  Pigs.    By  Prof.  John  Donaldson  and  R.  Scott  Burn.   3s.  6d.t 

231.  THE  ART  OF  GRAFTING  AND  BUDDING.    By  Charles 

Baltet.    With  Illustrations.    2s.  6d.* 
235.  COTTAGE  GARDENING;  or,  Flowers,  Fruits,  and  Vegetables 
for  Small  Gardens.    By  E.  Hobday,    is.  6d. 

233.  GARDEN  RECEIPTS.  Edited  by  Charles  W.  Quin.    is.  6d. 

234.  MARKET  AND  KITCHEN  GARDENING.  By  C.W.Shaw, 

late  Editor  of  "  Gardening  Illustrated."  35.* 

239.  DRAINING  AND  EMBANKING.    A  Practical  Treatise,  em- 

bodying the  most  recent  experience  in  the  Application  of  Improved  Methods. 
By  John  Scott,  late  Professor  of  Agriculture  and  Rural  Economy  at  the 
Royal  Agricultural  College,  Cirencester.    With  68  Illustrations.    iSi  6d. 

240.  IRRIGATION  AND  WATER  SUPPLY.  A  Treatise  on  Water 

Meadows,  Sewage  Irrigation,  and  Warping ;  the  Construction  of  Wells, 
Ponds,  and  Reservoirs,  &c.    By  Prof.  John  Scott.    With34lllus.  is.  6d. 

241.  FARM  ROADS,   FENCES,   AND    GATES.     A  Practical 

Treatise  on  the  Roads,  Tramways,  and  Waterways  of  the  Farm ;  the 
Piinciples  of  Enclosures ;  and  the  different  kinds  of  Fences,  Gates,  and 
Stiles.    By  Professor  John  Scott.    With  75  Illustrations,    is.  6d. 

242.  FARM  BUILDINGS.    A  Practical  Treatise  on  the  Buildings 

necessary  for  various  kinds  of  Farms,  their  Arrangement  and  Construction, 
with  Plans  and  Estimates.   By  Prof.  John  Scott.  With  105  Illus.  2s. 

243.  BARN  IMPLEMENTS  AND   MACHINES.     A  Practical 

Treatise  on  the  Application  of  Power  to  the  Operations  of  Agriculture ;  and 
on  various  Machines  used  in  the  Threshing-bam,  in  the  Stock-j-ard,  and  in  the 
Dairy,  &c.  By  Prof.  J.  Scott.  With  123  Illustrations.  2s. 

244.  FIELD  IMPLEMENTS  AND  MACHINES.     A  Practical 

Treatise  on  the  Varieties  now  in  use,  with  Principles  and  Details  of  Con- 
struction, their  Points  of  Excellence,  and  Management.  By  Professor  John 
Scott.    With  138  Illustrations.  2s. 

245.  AGRICULTURAL  SURVEYING.    A  Practical  Treatise  or 

Land  Surreying,  Levelling,  and  Setting-out;  and  on  Measuring  and  Esti- 
mating Quantities,  Weights,  and  Values  of  Materials,  Produce,  Stock,  &c. 
By  Prof.  John  Scott.    With  62  Illustrations,    is.  6d. 
*,*  Nos.  239  to  24s  in  One  Vol.,  handsomely  half-bound,  entitled  "Thb  Complbtb 
Text-Book  of  Farm  Engineering."   By  Professor  John  Scott.   Price  12s. 

250.  MEAT  PRODUCTION.    A  Manual  for  Producers,  Distributors. 

&c.   By  John  Ewart.   2s.  6d.t 
266.  BOOK-KEEPING  FOR  FARMERS  &  ESTATE  OWNERS. 

By  J.  M.  Woodman,  Chartered  Accountant,    as.  6d.  cloth  limp ;  3s.  6d. 

cloth  boards. 

((Kg"  The  t  indicates  that  these  vols,  may  be  had  strongly  bound  at  td.  extra. 
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MATHEMATICS,  ARITHMETIC,  ETC. 

32.  MATHEMATICAL  INSTRUMENTS,  a  Treatise  on;  Their 
Construction,  Adjustment,  Testing,  and  Use  concisely  Explained.  By  J.  F. 
Hkathbr,  M.A.  Fourteenth  Edition,  revised,  with  additions,  by  A.  T. 
"Walmislhy,  M.I.C.E.,  Fellow  of  the  Surveyors'  Institution.  Original  Edi- 
tion, in  I  vol..  Illustrated,  zs.t 
In  ordering  the  above,  be  careful  to  say,  "  Original  Edition  "  {No.  32),  dtsitn- 
guish  it  from  ike  Enlarged  Edition  in  3  vols.  (Nos.  168-9-70.) 

76.  DESCRIPTIVE  GEOMETRY,  an  Elementary  Treatise  on; 
with  a  Theory  of  Shadows  and  of  Perspective,  extracted  from  the  French  of 
G.  MoNGB.  To  which  is  added,  a  description  of  the  Principles  and  Practice 
of  Isometrical  Projection.    By  J.  F.  Heather,  MJ^.    With  14  Plates.  2S. 

178.  PRACTICAL  PLANE   GEOMETRY :  giving  the  Simplest 

Modes  of  Constructing  Figures  contained  in  one  Plane  and  Geometrical  Con- 
struction of  the  Ground.  By  J.  F.  Heather,  M.A.  With  215  Woodcuts,  zs. 

83.  COMMERCIAL  BOOK-KEEPING.  With  Commercial  Phrases 

and  Forms  in  English,  French,  Italian,  and  German.  By  James  Haddon, 
M.A.,  Arithmetical  Master  of  King's  College  School,  London,    is.  6d. 

84.  ARITHMETIC,  a  Rudimentary  Treatise  on :  with  full  Explana- 

tions of  its  Theoretical  Principles,  and  numerous  Examplesfor  Practice.  By 
Professor  J.  R.  Young.    Eleventh  Edition,    is.  6d. 
84*.  A  Key  to  the  above,  containing  Solutions  in  full  to  the  Exercises,  together 
with  Comments,  Explanations,  and  Improved  Processes,  for  the  Use  of 
Teachers  and  Unassisted  Learners.    By  J.  R.  Young,    is.  6d. 

65.  EQUATIONAL  ARITHMETIC,  applied  to  Questions  of  Interest, 
Annuities,  Life  Assurance,  and  General  Commerce  ;  with  various  Tables  by 
which  all  Calculations  may  be  greatly  facilitated.  By  W.  Hipsley.  2S. 

86.  ALGEBRA,  the  Elements  of.     By  James  Haddon,  M.A. 

With  Appendix,  containing  miscellaneous  Investigations,  and  a  Collection 
of  Problems  in  various  parts  of  Algebra.  2s. 
%f.  A  Key  and  Companion  to  the  above  Book,  forming  an  extensive  repository  of 
Solved  Examples  and  Problems  in  Illustration  of  the  various  Expedients 
necessary  in  Algebraical  Operations.   By  J.  R.  Young,    is.  6d. 

88.  EUCLID,  The  Elements  of  :  with  many  additional  Propositions 
8q,    and  Explanatory  Notes :  to  which  is  prefixed,  an  Introductory  Essay  on 
Logic.   By  Henry  Law,  C.E.   2s.  6d.t 

Sold  also  separately,  viz.  : — 
«8.     Euclid,  The  First  Three  Books.   By  Henry  Law,  C.E.    is.  6d. 
8q.     Eucud,  Books  4,  5,  6,  11,  12.   By  Hbnry  Law,  C.E.    is.  6d. 

qo.  ANALYTICAL  GEOMETRY  AND  CONIC  SECTIONS, 
By  James  Hann.   A  New  Edition,  by  Professor  J.  R.  Young.  2S.t 

^i.  PLANE  TRIGONOMETRY,  the  Elements  of.  By  jAMES 
Hann,  formerly  Mathematical  Master  of  King's  College,  London,    is.  6d. 

.92.  SPHERICAL  TRIGONOMETRY,  the  Elements  of.  By  James 
Hann.   Revised  by  Charles  H.  Dowling,  C.E.  is. 

Or  with  "  77ie  Elements  of  Plane  Trigonometry,"  in  One  Volume,  2i.  6d. 
93.  MENSURATION  AND  MEASURING.  With  the  Mensuration 
and  Levelling  of  Land  for  the  Purposes  of  Modern  Engineering.    By  T. 
Baker,  C.E.   New  Edition  by  E.  Nugent,  C.E.    Illustrated,    is.  6d. 

101.  DIFFERENTIAL  CALCULUS,  Elements  of  the.    By  W.  S.  B. 

WooLHOusE,  F.R.A.S.,  &c.    is.  6d. 

102.  INTEGRAL  CALCULUS,  Rudimentary  Treatise  on  the.  By 

Homersham  Cox,  B.A.    Illustrated,  is. 

136.  ARITHMETIC,  Rudimentary,  fcr  the  Use  of  Schools  and  Self- 
Instruction.    By  James  Haddon,  M.A.   Revised  by  A,  Arman.    is.  Tjd. 

IJ7.   A  Key  to  Haddon's  Rudimentary  Arithmetic.    By  A.  Arman.   is,  6d. 

Ji^jg^  The  i  indicates  that  these  vols,  may  be  hod  strongly  bound  at  6d.  extra. 
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Mathematics,  Arithmetic,  etc.,  continued. 

168.  DRAWING  AND  MEASURING  INSTRUMENTS.  Includ- 

ing— I.  Instruments  employed  in  Geometrical  and  Mechanical  Drawing, 
and  in  the  Constriiction,  Copying,  and  Measurement  of  Maps  and  Plans. 
11.  Instruments  used  for  the  purposes  of  Accurate  Measurement,  and  for 
e        Arithmetical  Computations.    By  J.  F.  Heather,  M.A.  Illustrated,   is.  6d 

169.  OPTICAL  INSTRUMENTS.    Including  (more  especially)  Tele- 

scopes, Microscopes,  and  Apparatus  for  producing  copies  of  Maps  and  Plans 
by  I  hotography.    By  J.  F.  Heather,  M.A.    Illustrated,    is.  6d. 

170.  SURVEYING   AND  ASTRONOMICAL  INSTRUMENTS. 

Including— I.  Instruments  Used  for  Determining  the  Geometrical  Features 
of  a  portion  of  Ground.  II.  Instruments  Employed  in  Astronomical  Observa- 
»  »  T  J-  ^-  Heather,  M.A.    Illustrated,    is.  6d. 

*    7t\%  above  three  volumes  form  an  enlargement  of  the  Authot's  original  -work 
Mathematical  Instruments."    {See  No.  32  in  the  Series.) 

i6%.-\  MATHEMATICAL  INSTRUMENTS.    By  J.  F.  Heather, 

169.  >  M.A.  Enlarged  Edition,  for  the  most  part  entirely  re-written.  The  3  Parts  as 

170.  ^  above,  in  One  thick  Volume.  With  numerous  Illustrations.  4s.  6d.t 

158.  THE  SLIDE  RULE,  AND  HOW  TO  USE  IT;  containing 
full,  easy,  and  simple  Instructions  to  perform  all  Business  Calculations  with 
unexampled  rapidity  and  accuracy.  By  Charles  Hoare,  C.E.  Siitb 
Edition.    With  a  Slide  Rule  in  tuck  of  cover.    2S.  6d.t 

196.  THEORY  OF  COMPOUND  INTEREST  AND  ANNUL- 

T.IES;  with  Tables  of  Logarithms  for  the  more  DifEcult  Computations  of 
Interest,  Discount,  Annuities,  &c.    By  FfioOR  Thoman.  Fouith  Edition.  ±s.X 

199.  THE  COMPENDIOUS  CALCULATOR  ;  or,  Easy  and  Concise 
Methods  ot  Performing  the  various  Arithmetical  Operations  required  in 
Commercial  and  Business  Transactions ;  together  with  (Jsetul  Tables.  By 
D.  O'GoRMAN.  Twenty-seventh  Edition,  carefully  revised  by  C.  Norris. 
2s  6d.,  cloth  limp  ;  3s.  6d.,  strongly  half-bound  in  leather. 

204.  MATHEMATICAL  T.^i^Z.fi'.V,  lor  Trigonometrical,  Astronomical, 
and  Nautical  Calculations ;  to  which  is  prefixed  a  Treatise  on  Logarithms. 
By  Henry  Law,  C.E.  Together  with  a  Series  of  Tables  for  Navigation 
and  Nautical  Astronomv.  By  Prof.  J.  R.  Young.  New  Edition.  4s. 
ao4*.  LOGARITHMS.  With  Mathematical  Tables  for  Trigonometrical, 
Astronomical,  and  Nautical  Calculations.  By  Henry  Law,  M.Inst.C.E.  New 
and  Revised  Edition.  ( Formine  part  of  the  above  Work),  .is. 

*2T.  MEASURES,  WEIGHTS,  AND  MONEYS  OF  ALL  NA- 
TIONS, and  an  Analysis  of  the  Christian,  Hebrew,  and  Mahometan  Calen- 
dars.   By  W.  S.  B.  WoOLHOUSH,  F.R.A.S.,  F.S.S.   Seventh  Edition,  2s.6d.t 

227.  MATHEMATICS  AS  APPLIED  TO  THE  CONSTRUC- 
TIVE  ARTS.  Illustrating  the  various  processes  of  Mathematical  Investi- 
gation, by  means  of  Arithmetical  and  Simple  Algebraical  Equations  and 
Practical  Examples.    Bv  Francis  Campin,  C.E.    Second  Edition.  3s,t 


PHYSICAL   SCIENCE,   NATURAL  PHILO- 
SOPHY, ETC. 

1,  CHEMISTRY.   By  Professor  George  Fownes,  F.R.S.  With 

an  Appendix  on  the  Application  of  Chemistry  to  Agriculture,  is. 

2.  NATURAL  PHILOSOPHY,  Introduction  to  the  Study  of.  By 

C.  TOMLINSON.     Woodcuts.    IS.  6d. 

b.  MECHANICS,  Rudimentary  Treatise  on.    By  Charles  Tom- 

LINSON.    Illustrated,    is.  6d. 

7.  ELECTRICITY ;  showing  the  General  Principles  of  Electrical 

Science,  and  the  purposes  to  which  it  has  been  applied.  By  Sir  W.  Snow 
Harris,  F.R.S.,  &c.     With  Additions  by  R.  Sarinb,  C.E.,  F.S.A.    is.  6d. 

7».  GALVANISM.    By  Sir  W.  Snow  Harris.    New  Edition  by 
Robert  Sabine,  C.E.,  F.S.A.    is.  6d. 

8.  MAGNETISM ;  being  a  concise  Exposition  of  the  General  Prin- 

ciples of  Magnetical  Science.    By  Sir  W.  Snow  Harrks.    New  Edition, 

revised  by  H.  M.  Noad,  Ph.D.    AVith  165  Woodcuts.    3s.  6d.t  

1  he  J  m/iirn/rs  that  these  tpIs.  may  be  had  strongly  boun  i  at  (xi.  extra. 
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Physical  Science,  Natural  Philosophy,  etc.,  continued. 

11.  THE  ELECTRIC  TELEGRAPH ;  its  History  and  Progress; 

with  Descriptions  of  some  of  the  Apparatus,  By  R.  Sabinb,  C.E.,  F.S.A.  33. 

12.  PNEUMATICS,  including  Acoustics  and  the  Phenomena  of  Wind 

Currents,  for  the  Use  of  Beginners.     By  Charles  Tomlinson,  F.R.S. 
Fourth  Edition,  enlarged.    Illustrated,    is.  6d. 
72.  MANUAL  OF  THE  MOLLUSCA;  a.  Treatise  on  Recent  and 
Fossil  Shells.    By  Dr.  S.  P.  Woodward,  A.L.S.   Fourth  Edition.  With 
Plates  and  300  Woodcuts.    7s.  6d.,  cloth. 

96.  ASTRONOMY.    By  the  late  Rev.  ROBERT  Main,  M.A.  Third 

Edition,  by  William  Thynne  Lynn,  B.A.,  F.R.A.S.  zs. 

97.  STATICS  AND  DYNAMICS,  the  Principles  and  Practice  of; 

embracing  also  a  clear  development  of  Hydrostatics,  Hydrodynamics,  and 
Central  Forces.    By  T.  Bakbr,  C.E.   Fourth  Edition,    is.  6d. 

173.  PHYSICAL  GEOLOGY,  partly  based  on  Major-General  Port- 

lock's  "Rudiments  of  Geology."  By  Ralph  Tate,  A.L.S.,&c.  Woodcuts.  2S. 
IT/^.  HISTORICAL    GEOLOGY,   partly  based  on  Major-General 

Portlock's  "  Rudiments."  By  Ralph  Tatb,  A.L.S.,  &c.  Woodcuts,  zs.  6d. 
173  RUDIMENTARY  TREATISE  ON  GEOLOGY,  Physical  and 
8c       Historical.    Partly  based  on  Major-General  Portlock's  "  Rudiments  of 

174.  Geology."  By  Ralph  Tatb,  A.L.S.,  F.G.S.,  &c.   In  One  Volume.  4s.  6d.t 

183  ANIMAL  PHYSICS,  Handbook  of.    By  Dr.  Lardner,  D.C.L., 
&       formerly  Professor  of  Natural  Philosophy  and  Astronomy  in  University 
l8d      College,  Lond.  With  520  Illustrations.  In  One  Vol.  7s.  6a.,  cloth  boaxds. 
^'  Sold  also  in  Two  Parts,  as  follows  : — 

183.  Animal  Physics.    Hy  Dr.  Lardner.    Part  I.,  Chapters  I. — ^VII.  4s. 

184.  Animal  Physics.    By  Dr.  Lardner.    Part  II.,  Chapters  VIII. — XVIII.  3s. 

269.  LIGHT :  an  Introduction  to  the  Science  of  Optica,  for  the  Use  of 
Students  of  Architecture,  Engineering,  and  other  Applied  Sciences.  By  E. 
Wyndham  Tarn,  M.A.    is.  6d.  \.J^i  published. 


FINE  ARTS. 
TO.  PERSPECTIVE  FOR  BEGINNERS.     Adapted   to  Young 

Students  and  Amateurs  in  Architecture,  Painting',  &c.  By  George  Pynb.  2s. 
40  GLASS  STAINING,  AND  THE  ART  OF  PAINTING  ON 
CLASS.    From  the  German  of  Dr.  Gessert  and  Emanuel  Otto  From- 
BRKG.   With  an  Appendix  on  Thb  Art  of  Enamklling.    zs.  6d. 

69.  MUSIC,   A  Rudimentary  and  Practical  Treatise  on.  With 

numerous  Examples.   By  Charles  Child  Spencer,    zs.  6d. 
71,  PIANOFORTE,  Tlie  Art  of  Playing  the.    With  numerous  Exer- 
cises &  Lessons  from  the  Best  Masters.  By  Charles  Child  Spencer.  js.6d. 
69-71.  MUSIC  i3'  THE  PIANOFORTE.  In  one  vol.  Half  bound,  53. 
181.  PAINTING  POPULARLY  EXPLAINED,  including  Fresco, 
Oil,  Mosaic,  Water  Colour,  Water-Glass,  Tempera,  Encaustic,  Miniature, 
Painting  on  Ivory,  Vellum,  Pottery,  Enamel,  Glass.  &c.    With  Historical 
Sketches  of  the  Progress  of  the  Art  by  Thomas  John  Gullick,  assisted  by 
John  Timbs,  F.S.A.  Sixth  Edition,  revised  and  enlarged.    5s. t 
186.  A   GRAMMAR   OF  COLOURING,   apphed    to  Decorative 
Painting  and  the  Arts.    By  George  Field.    New  Edition,  enlarged  and 
adapted  to  the  Use  of  the  Ornamental  Painter  and  Designer.    By  Ellis  A. 
Daviuson.    With  two  new  Coloured  Diagrams,  &c.    3s. t 

846.  A  DICTIONARY  OF  PAINTERS,  AND  HANDBOOK  FOR 
PICTURE  AMATEURS;  including  Methods  of  Painting,  Cleaning,  Re- 
lining  and  Restoring,  Schools  of  Painting,  8tc.  With  Notes  on  the  Copyisti 
and  Imitators  of  each  Master.    By  Philippe  Daryl.    zs.  6d.t 

tuSfT  The  t  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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INDUSTRIAL  AND  USEFUL  ARTS. 

23.  BRICKS  AND  TILES,  Rudimentaiy  Treatise  on  the  Manufac- 
ture  of.    By  E.  Dodson,  M.R.I. B.A.    Illustrated,  35.* 

67.  CLOCKS,  WATCHES,  AND  BELLS,  a  Rudimentary  Treatise 
on.  By  Sir  Edmund  Beckett,  LL.D.,  Q.C.  Seventh  Edition,  revised  and  en- 
larged.   4s.  6d.  limp ;  53.  6d.  cloth  boards. 

83**.  CONSTRUCTION  OF  DOOR  LOCKS.    Compiled  from  the 
Papers  of  A.  C.  Hobbs,  and  Edited  by  Charles  Tomlinson.  F.R.S.  2s.  6d. 
r62.  THE  BRASS  FOUNDER'S   MANUAL;    Instructions  for 

Modelling,    Pattern-Making,    Moulding,    Turning,    Filing,  Burnishing, 

Bronzing,  &c.  "With  copious  Receipts,  &c.   By  Walter  Graham.    2s. t 
205.  THE  ART  OF  LETTER  PAINTING  MADE  EASY.  By 

J.  G.  Badbnoch.  Illustrated  vsrith  12  full-page  Engravings  of  Examples,  is.  6d- 
215.  THE  GOLDSMITH'S  HANDBOOK,  containing  full  Instruc 

tions  for  the  Alloying  and  Working  of  Gold.    By  George  E.  Gee, 
225.  THE  SILVERSMITH'S  HANDBOOK,   containing  Ml  In- 

structions  for  the  Alloying  and  Working  of  Silver.  By  George  E.  Gee.  js.t 
*,*  The  hvo  preceding  Works,  in  One  handsome  Voi.,  ha! f- bound,  entitled  "The 

Goldsmith's  &  Silversmith's  Complete  Handbook,"  7^. 
249.  THE  HALL-MARKING  OF  JEWELLERY  PRACTICALLY 

CONSIDERED.   By  George  E.  Gbb.  3s.t 
224.  COACH  BUILDING,  A  Practical  Treatise,  Historical  and 

Descriptive.    By  J.  W.  Burgess.    2s.  6d.t 
235,  PRACTICAL  ORGAN  BUILDING.     By  W.  E.  Dickson, 

M.A.,  Precentor  of  Ely  Cathedral.    Illustrated.    2S.  6d.t 

262.  THE    ART   OF  BOOT  AND  SIIOEMAKING.    By  John 

Bedford  Leno.   Numerous  Illustrations.   Third  Edition.  2S. 

263.  MECHANICAL  DENTISTRY :  A  Practical  Treatise  on  the 

Construction  of  the  Various  Kinds  of  Artificial  Dentures,  with  Formulae, 
Tables,  Receipts,  &c.    By  Charles  Hunter.    Third  Edition.  3s.t 
270.  WOOD  ENGRAVING :  A  Practical  and  Easy  Introduction  to 
the  Study  of  the  Art.    By  W.  N.  Brown,    is.  6d. 


MISCELLANEOUS  VOLUMES. 

36.  A  DICTIONARY  OF  TERMS  used  in  ARCHITECTURE, 
BUILDING,  ENGINEERING,  MINING,  METALLURGY,  ARCHM- 
OLOGY,  the  FINE  ARTS,  &'€.  By  John  Weale.  Sixth  Edition.  Revised 
by  Robert  Hunt,  F.R.S.    Illustrated,    ss.  lirap  ;  6s.  cloth  boards. 

50.  LABOUR  CONTRACTS.  A  Popular  Handbook  on  the  Law  of 
Contracts  for  Works  and  .Services.  By  David  Gibbons.  Fourth  Edition, 
Revised,  with  Appendix  of  Statutes  by  T.  F.  Utiley,  Solicitor,  3s.  5d.  cloth. 

112.  MANUAL  OF  DOMESTIC  MEDICINE.   By  R,  Gooding, 
B.A.,  M.D.   a  Family  Guide  in  all  Cases  of  Accident  and  Emergency  ss. 
n:».  MANAGEMENT  OF  HEALTH.    A  Manual  of  Home  and 
Personal  Hygiene.   By  the  Rev.  James  Baird,  B.A.  is. 

I  CO.  LOGIC,  Pure  and  Applied.    By  S.  H.  Emmens.     is.  6d. 

153.  SELECTIONS   FROM   LOCKE'S    ESSAYS    ON  THE 

HUMAN  UNDERSTANDING.   With  Notes  by  S.  H.  Emmens.  2S. 

154.  GENERAL  HINTS  TO  EMIGRANTS.  2s. 

157.  THE  EMIGRANT'S  GUIDE  TO  NATAL.  By  R.  Mann.  2s. 

193.  HANDBOOK    OF   FIELD  FORTIFICATION.     By  JMajor 

W.  W.  Knollys,  F.R.G.S.   With  163  Woodcuts.  3S.t 

194,  THE  HOUSE  MANAGER:  Being  a  Guide  to  Housekeeping. 

Practical  Cookery,  Pickling  and  Preserving,  Household  WoA,  Dairy 
Management,  &c.    By  An  Old  Housekeeper.   3s.  6d.* 

194,  HOUSE  BOOK  [The).  Comprising: — I,  The  House  Manager. 
112  &   By  an  Old  Housekehpkr.  II.  Domestic  Medicine.  By  R.  Gooding,  M.D. 
W-,*,  III.  Management  OP  Health.   By  J.  Baird.   In  One  Vol.,  half-bound, 6s. 

The  X  indtcaies  that  these  vols  may  be  had  stroitsr/y  bound  at  6d.  extra. 
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HISTORY. 

I.  England,  Outlines  of  the  History  of;  more  especially  with 

reference  to  the  Orig'in  and  Progress  of  the  English  Constitution.  By 
William  Douglas  Hamilton,  F.S.A.,  of  Her  Majesty's  Public  Record 
OflSce.    4th  Edition,  revised,   ss. ;  cloth  boards,  6s. 

5.  Greece,  Outlines  of  the  History  of;  in  connection  with  the 

Rise  of  the  Arts  and  Civilization  in  Europe.  By  W.  Douglas  Hamilton, 
of  University  College,  London,  and  Edv;ard  Lbvibn,  M.A.,  of  Balli&t 
College,  Oxford.    2S.  6d. ;  cloth  boards,  3s.  6d. 

7.  Rome,  Outlines  of  the  History  of:  from  the  Earliest  Period 
to  the  Christian  Era  and  the  Commencement  of  the  Decline  of  the  Empire. 
By  Edward  Levien,  of  Balliol  College,  Oxford.  Map,  2s.  6d. ;  cl.  bds.  3s.  6d. 

9.  Chronology  of  History,  Art,  Literature,  and  Progress, 

from  the  Creation  of  the  World  to  the  Present  Time.  The  Continuation  by 
W.  D.  Hamilton,  F.S.A.   3s. ;  cloth  boards,  3s.  6d. 


ENGLISH  LANGUAGE  AND  MISCELLANEOUS. 

11.  Grammar  of  the  English  Tongue,  Spoken  and  Written. 

With  an  Introduction  to  the  Study  of  Comparative  Philology.  By  Hydb 
Clarke,  D.C.L.    Fifth  Edition,    is.  6d. 

12.  Dictionary  of  the  English  Language,  as  Spoken  and 

Written.  Containing  above  100,000  Words.  By  Hydb  Clarke,  D.C.L. 
3s.  6d. ;  cloth  boards,  4s.  6d.  ;  complete  with  the  Grammar,  cloth  bds.,  5s.  6d. 

48.  Composition  and  Punctuation,  familiarly  Explained  for 
.those  who  have  neglected  the  Study  of  Grammar.  By  Justin  Brenan. 
18th  Edition,    is.  6d. 

49.  Derivative  Spelling-Book :  Giving  the  Origin  of  Every  Word 

from  the  Greek,  Latin,  Saxon,  German,  Teutonic,  Dutch,  French,  Spanish, 
'and  other  Languages;  with  their  present  Acceptation  and  Pronunciation. 
'By  J.  RowBOTHAM,  F.R.A.S.    Improved  Edition,    is.  6d. 

51.  The  Art  of  Extempore  Speaking:  Hints  for  the  Pulpit,  the 

Senate,  and  the  Bar.  By  M.  Bautain,  Vicar-General  and  Professor  at  the 
Sorbonne.  Translated  from  the  French.  8th  Edition,  carefully  corrected.  2s.6d. 

53.  Places  and  Facts  in  Political  and  Physical  Geography, 

for  Candidates  in  Fxaminations.    By  the  Rev.  Edgar  Rand,  B.A.  is. 

54.  Analytical  Chemistry,  QuaUtative  and  Quantitative,  a  Course 

of.  To  which  is  prefixed,  a  Brief  Treatise  upon  Modem  Chemical  Nomencla- 
ture and  Notation.    By  Wm.  W.  Pink  and  Georgb  E.  Wbbstbr.  as. 

THE  SCHOOL  MANAGERS'   SERIES  OF  READING 

BOOKS, 

Edited  by  the  Rev.  A.  R.  Grant,  Rector  of  Hitcham,  and  Honorary  Canon  of  Ely; 
formerly  H.M.  Inspector  of  Schools. 
Introductory  Primer,  jd. 

s.  d.  s.  d. 

First  Standard  .  .06  Fourth  Standard  .  ..12 
Second     „  .      .   o  10      Fifth  '  ,,....16 

Third  .      .10      Sixth  „      .      .      .      .   i  6 

Lessons  from  the  Biblb.   Part  I.   Old  Testament,  is. 
Lessons  from  the  Biblb.    Part  II.    New  Testament,  to  which  is  added 
The  Geography  of  thb  Bib;  b,  for  very  young  Children.    By  Rev.  C. 
Thornton  Forster.    is.  2d.    %*  Or  the  Two  Parts  in  One  Volume,  as. 
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FRENCH. 

24.  French  Grammar.^  With  Complete  and  Concise  Rules  on  the 
Genders  of  French  Nouns.    By  G.  L.  Strauss,  Ph.D    ,s  6d 
N^^^T     -^""^."^^  Dictionary.    Comprising  a  large  number  of 

J^^"T«ff^"^ed,nEn|.neenng,  Mining,  &c.    By  Alfred  ErwES.    is  6d 

26.  English-French  Dictionary.   By  Alfred  Ei  wes  Is 
25,26.  French  Dictionary  (as  above).    Complete,  in  One  Vol  \s  • 

cloth  boards,  3s.  6d.   V  Or  with  the  Grammar,  cloth  boards  4s  6d  ' 

47-  French  and  English  Phrase  Book:   containing ' Intro- 

ductory  Lessons,  with  Translations,  several  Vocabularies  of  Words  a  Col- 
lection of  suitable  Phrases,  and  Easy  Familiar  Dialogues,   is.  6d.  ' 

GERMAN. 

39.  German  Grammar.     Adapted  for  English  Students,  from 

Heyse's  Theoretical  and  Practical  Grammar,  by  Dr.  G.  L.  Strauss    is  6d. 

40.  German  Reader:  A  Series  of  Extracts,  carefully  culled  from  "the 

most  approved  Authors  of  Germany ;  with  Notes,  Philological  and  Ex- 
planatory.    By  G.  L.  Strauss,  Ph.D.  is. 

41-43.  German  Triglot  Dictionary.    By  N.  E.  S.  A,  Hamilton. 

In  Three  Parts.  Part  I.  German-French-English.  Part  II.  English-Ger^ 
man-F,-Tj;ch.    Part  III.  French-German-English.     3s.,  or  cloth  boards  ae 

41-43  German  Triglot  Dictionary  (as  above),  together  with  Geniian 
&  39.    Grammar  (No.  39),  in  One  Volume,  cloth  boards,  55. 

ITALIAN. 

27.  Italian  Grammar,  arranged  in  Twenty  Lessons,  with  a  Course 

of  Exercises.    By  Alfred  Elwes.    is.  6d. 

28.  Italian  Triglot  Dictionary,  wherein  the  Genders  of  all  the 

Italian  and  French  Nouns  are  carefully  noted  down.  By  Alfred  Elwbs. 
Vol.  I.  Italian-English-French.    2S.  6d. 

30.  Italian   Triglot    Dictionary.     By  A.  Elwes.     Vol,  2. 

English-French-Italian.    2S.  6d. 

32.  Italian  Triglot  Dictionary.    By  Alfred  Elwes.   Vol.  3. 

French-Italian-English.    2s.  6d. 

28,30,  Italian  Triglol  Dictionary  (as  above).   In  One  Vol.,  7s.  6d. 
32.     Cloth  boards. 

SPANISH  AND  PORTUGUESE. 

34.  Spanish  Grammar,  in  a  Simple  and  Practical  Form.  With 

a  Course  of  Exercises.    By  Alfred  Elwes.    is.  6d. 

35.  Spanish-English  and  English-Spanish  Dictionary'. 

Including  a  large  number  «f  Technical  Terms  used  in  Mining,  Engineering,  &c. 
with  the  proper  Accents  and  the  Gender  of  every  Noun.  iBy  Alfred  Elwes 
4s.  ;  cloth  bo.ards,  5s.    *#*  Or  with  the  Grammar,  cloth  boards,  6s. 

55.  Portuguese  Grammar,  in   a  Simple  and  Practical  Form. 

With  a  Course  of  Exercises.    By  Alfred  Elwes.    is.  6d. 

56.  Portuguese-English  and   English-Portuguese  Dic- 

tionary. Including  a  large  number  of  Technical  Terms  used  in  Mining, 
Engineering,  &c.,  with  the  proper  Accents  and  the  Gender  of  every  Noun. 
By  Alfred  Elwes.  Second  Edition,  Revised,  55. ;  cloth  boards,  6s.  %•  Or 
with  the  Grammar,  cloth  boards,  7s. 

HEBREW. 
46*.  Hebrew  Grammar.   By  Dr.  Bresslau.    is.  6d. 
44.  Hebrew  and  English  Dictionary,  Biblical  and  Rabbinical; 

containing  the  Hebrew  and  Chaldee  Roots  of  the  Old  Testament  Post- 
Rabbinical  Writings.  By  Dr.  Brbsslau.  6s. 

46.  English  and  Hebrew  Dictionary.   By  Dr.  Bresslau.  3s. 
44,46.  Hebrew  Dictionary  (as  above),  in  Two  Vols.,  complete,  with 
46*.     the  Grammar,  cloth  boards,  12s. 
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LATIN. 

19.  Latin  Grammar.    Containing  the  Inflections  and  Elementary 

Principles  of  Translation  and  Construction.  By  the  Rev.  Thomas  Goodwin, 
M.A.,  Head  Master  of  the  Greenwich  Proprietary  School,    is.  6d. 

20.  Latia-English  Dictionary.  By  the  Rev.  Thomas  Goodwin, 

M.A.  2S. 

22.  English-Latin  Dictionary ;  together  with  an  Appendix  of 

'  French  and  Italian  Words  which  have  their  origin  from  the  Latin.    By  the 
Rev.  Thomas  Goodwin,  M.A.   is.  6d. 
9K>,22.  Latin  Dictionary  (as  above).    Complete  in  One  Vol.,  3s.  6d. 
cloth  boards,  4s.  6d.   %•  Or  with  the  Grammar,  cloth  boards,  5s.  6d. 
LATIN  CLASSICS.    With  Explanatory  Notes  in  English. 

1.  Latin  Delectus.    Containing  Extracts  from  Classical  Authors, 

with  Genealogical  Vocabularies  and  Explanatory  Notes,  by  H.  Young,  is.  6d; 

2.  Caesaris  Commentarii  de  Bello  Gallico.  Notes,  and  a  Geogiaphical 

Reg^ister  for  the  Use  of  Schools,  by  H.  Young.  2S. 

3.  Cornelius  N  epos.   With  Notes.   By  H.  Young,  is. 

4.  Virgilil  Maronis  Bucolica  et  Georgica.  With  Notes  on  the  Buco- 

lics by  W.  RusHTON,  M.A.,  and  on  the  Georgics  by  H.  Young,    is.  6d. 

5.  Yirgilii  Maronis  ^neis.    With  Notes,  Critical  and  Explanatory, 

by  H.  Young.  New  Edition,  revised  and  improved  With  copious  Addi- 
tional Notes  by  Rev.  T.  H.  L.  Leary,  D.C.L.,  formerly  Scholar  of  Brasenose 
College,  Oxford.  3s. 

5*  Part  I.   Books  i. — -n.,  is.  6d. 

5**    Part  2.    Books  vii. — xii.,  2s. 

6.  Horace;  Odes,  Epode,  and  Carmen  Sseculare.    Notes  by  H. 

Young,    is.  6d. 

7.  Horace;  Satires,  Epistles,  and  Ars  Poetica.  Notes  by  W.  Brown- 

RiGG  Smith,  M.A.,  F.R.G.S.    is.  6d. 

8.  Sallustii  Crispi  Catalina  et  Bellura  Jugurthinum.  Notes,  Critical 

and  Explanatory,  by  W.  M.  Donnb,  B.A.,  Trin.  Coll.,  Cam.    is.  6d. 

9.  Terentii  Andria  et  Heautontimorumenos.    With  Notes,  Critical 

and  Explanatory,  by  the  Rev.  James  Davies,  M.A.    is.  6d. 

10.  Terentii  Adelphi,  Hecjrra,  Phormio.  Edited,  with  Notes,  Critical 

and  Explanatory,  by  the  Rev.  James  Davies,  M.A.  2s. 

11.  Terentii  Eunuchus,  Comcedia.  Notes,  by  Rev.  J.  Davies,  M.A. 

IS.  6d. 

12.  Ciceronis  Oratio  pro  Sexto  Roscio  Amerino.    Edited,  with  an 

Introduction,  Analysis,  and  Notes,  Explanatory  and  Critical,  by  the  Rev. 
Jambs  Davies,  M.A.   is.  6d. 

13.  Ciceronis  Orationes  in   Catilinam,  Verrem,  et  pro  Archia. 

With  Introduction,  Analysis,  and  Notes,  Explanatory  and  Critical,  by  Rev. 
T.  H.  L.  Lbary,  D.C.L.  formerly  Scholar  of  Brasenose  College,  Oxford. 
IS.  6d. 

14.  Ciceronis  Cato  Major,  Lselius,  Brutus,  sive  de  Senectute,  de  Ami- 

citia,  de  Claris  Oratoribus  Dialogi.  With  Notes  by  W.  Brownrigg  Smith, 
M.A.,  F.R.G.S.  2s. 

16.  Livy  :  History  of  Rome.  Notes  by  H,  YouNG  and  W.  B.  Smith, 

M.A.    Part  I.    Books  i.,  ii.,  is.  6d. 
i6*.  Part  2.    Books  iii.,  iv.,  v.,  is.  6d. 

17.    Part  3.    Books  xxi.,  xxii.,  is.  6d. 

19.  Latin  Verse  Selections,  from  Catullus,  TibuHus,  Propertius, 

and  Ovid.  Notes  by  W.  B.  Donne,  M.A.,  Trinity  College,  Cambridge.,  as. 

20.  Latin  Prose  Selections,  from  Varro,  Columella,  Vitruvius, 

Seneca,  Ouintilian,  Florus,  Velleius  Paterculus,  Valerius  Mazimus  Sueto- 
nius, Apuleius,  8cc.    Notes  by  W.  B.  Donne,  M.A.  2S. 

21.  Juvenalis  Satirse.    With  Prolegomena  and  No*^es  by  T.  H.  S, 

EscoTT,  B.A.,  Lecturer  on  Logic  at  King's  College,  London.  2s. 
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GREEK. 

14.  Greek  Grammar,  in  accordance  with  the  Principles  and  Philo- 
logical Researches  of  the  most  eminent  Scholars  of  our  own  day.  By  Hams 
Claudk  Hamilton,   is.  6d. 

15,17.  Greek  Lexicon.  Containing  all  the  Words  in  General  Use,  vnth 

their  Sigrnifications,  Inflections,  and  Doubtful  Quantities.    By  Henry  R 
Hamilton.    Vol.  i.  Greek-English,  2s.  6d. ;  Vol.  2.  English-Greek,  2S.  Or 
the  Two  Vols,  in  One,  4s.  6d. :  cloth  boards,  55. 
14,15.  Greek  Lexicon  (as  above).    Complete,  with  the  Grammar,  ic 

17.  One  Vol.,  cloth  boards,  6s. 

GREEK  CLASSICS.    With  Explanatory  Notes  in  EngUsh. 
I.  Greek  Delectus.    Containing  Extracts  from  Classical  Authors,, 
with  Genealogical  Vocabularies  arid  Explanatory  Notes,  by  H.  Young.  New 
Edition,  with  an  improved  and  enlarged  Supplementary  Vocabulary,  by  John 
HoTCHisoN,  M.A.,  of  the  High  School,  Glasgow,    is.  6d. 

2,  3.  Xenophon's  Anabasis;  or,  The  Retreat  of  the  Ten  Thousand. 
Notes  and  a  Geographical  Register,  by  H.  Young.  Part  1.  Books  i.  to  iii., 
IS.    Part  2.  Books  iv.  to  vii.,  is. 

4.  Lucian's  Select  Dialogues.    The  Text  carefully  revised,  with 
Grammatical  and  Explanatory  Notes,  by  H.  Young,    is.  6d. 
5-12.  Homer,  The  Works  of.    According  to  the  Text  of  Baeumlein. 

With  Notes,  Critical  and  Explanatory,  drawn  from  the  best  and  latest 
Authorities,  with  Preliminary  Observations  and  Appendices,  by  T.  H.  L. 
Leary,  M.A.,  D.C.L. 
Thb  Iliad:       Parti.  Books  i.  to  vi.,  is.6d.      Part  3.  Books  xiii.  to  xviii.,  is.  6d. 

Part  2.  Books  vii.to  xii.,  rs.6d.      Part  4.  Books  xix.  to  xxiv.,  is.  6d. 
Thb  Odvssky:  Parti.  Books  i.  to  vi.,  is.  6d       Part  3.  Books  xiii.  to  xviii.,  is.  6d. 

Part  2.  Books  vii.to  xii.,  IS.  6d.     Part  4.  Books  six.  to  xxiv.,  and 

Hymns,  2s. 

13.  Plato's  Dialogues :  The  Apology  of  Socrates,  the  Crito,  and 
the  Phjedo.  From  the  Text  of  C.  F.  Hermann.  Edited  with  Notes,  Critical 
and  Explanatory,  by  the  Rev.  James  Davies,  M.A.  2s. 
14-17.  Herodotus,  The  History  of,  chiefly  after  the  Text  of  Gaisford. 

With  Preliminary  Observations  and  Appendices,  and  Notes,  Critical  and 
Explanatory,  by  T.  H.  L.  Lbarv,  M.A.,  D.C.L. 

Part  I.    Books  i.,  ii.  (The  Clio  and  Euterpe),  2S. 

Part  2.    Books  iii.,  iv.  (The  Thalia  and  Melpomene),  2S. 

Part  3.    Books  v.-vii.  (The  Terpsichore,  Erato,  and  Polymnia),  2S. 

Part  4.    Books  viii.,  ix.  (The  Urania  and  Calliope)  and  Index,  is.  6d. 

18.  Sophocles :  CEdipus  Tyrannus.    Notes  by  H.  Young,  is. 

20.  Sophocles:  Antigone.    From  the  Text  of  Dindorf.  Notes, 

Critical  and  Explanatory,  by  the  Rev.  John  Milner,  B.A.  2s. 

23.  Euripides :  Hecuba  and  Medea.  Chiefly  from  the  Text  of  Din- 
dorf. With  Notes,  Critical  and  Explanatory,  by  W.  Brownrigg  Smith, 
M.A.,  F.R.G.S.   IS.  6d.  _ 

26.  Euripides:  Alcestis.  Chiefly  from  the  Text  of  Dindorf.  With 
Notes,  Critical  and  Explanatory,  by  John  Milner,  B.A.    is.  6d. 

30:  ^schylus  :  Prometheus  Vinctus  :  The  Prometheus  Bound.  Srom 
the  Text  of  Dindorf.  Edited,  with  English  Notes,  Critical  and  Explanatory, 
by  the  Rev.  James  Davies,  M.A.  is. 

32.  ^schylus  :  Septem  Contra  Thebes  :  The  Seven  against  Thebes. 
From  the  Text  of  Dindorf.  Edited,  with  English  Notes,  Critical  and  Ex- 
planatory, by  the  Rev.  James  Davies,  M.A.  is. 

dO.  Aristophanes :  Acharnians.  Chiefly  from  the  Text  of  C.  H. 
Wbise.   With  Notes,  by  C.  S.  T.  Townshbnd,  M.A.    is.  6d. 

41.  Thucydides:  History  of  the  Peloponnesian  War.    Notes  by  H, 

Young.    Book  i.    is.  6d.  .  kt         ..^J  T„tw» 

42.  Xenophon's  Panegyric  on  Agesilaus.   Notes  and  Intro- 

4,  &'SoShen^s''"i"r6TatioV^  the  Crown  and  the  Philippics 
wT Englfsh  Nofes.    By  Rev.  T  H.  L.  Leary.  D.C.L..  formerly  Scholar  ol 

Brasenose  College,  Oxford,    is.  6d.  
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